







































The entire range of load-travel specifications is 
met by 3 models of Genspring Hangers — each 
model of standardized physical dimensions. 

te Only Genspring Hangers offer these highly im- 
> portant features for suspension of high tempera- 


Se,” ture piping: 


.constant-support of piping in all “hot” and 
“cold” positions. 


.full safety factor of the supported system is 
always maintained. 


-mass produced from standard precision parts. 


.individually calibrated for each specific instal- 
lation. 

.load adjustment features incorporated into 
the design. 


the rated capacity of each model varies with 
the size of the springs used — the overall di- 
mensions of the hanger remain constant. 


minimum head room required. 
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LOAD-TRAVEL PRODUCTS in POUNDS and INCHES 
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H14 % | ™&% 515 640 | 870 1230 1820 2555 


TOTAL TRAVEL | 
MODEL adios SPRIN G S J ZES tre 
NO. Min. Max. 1A 1 2 3 4 | 5 6 7 8 9 10 
H11 2 4 1190 1620 2300 | 3390 | 4775 6185 | 8150 9765 | 11765 13995 15305 
H12 | 1% 3% | 2770 3900 | 5056 | 6675 7975 





NOTE: To obtain Rated Capacity for a given Total Travel, divide the Load-Travel Product by that Total Travel. 










WRITE FOR Data Book containing complete details 
of Genspring Constant-Support Hangers, for loads 
from 250 to 8500 Ibs. Grinnell Co., Inc., Executive Of- 
fices, Providence, R. I. Branch offices in principal cities. 
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The Editor’s Pages 


ANNOUNCES PLANS FOR 
INDOOR CLIMATE INSTITUTE 


Plans for the formation of an in- 


dustry-wide cooperative educational 
program known as the Indoor Climate 
Institute which will acquaint the 
American public with the best equip- 
ment and methods for producing in- 
door comfort were disclosed last 
month by Paul B. Zimmerman, vice 
president, Airtemp Div., Chrysler 
Corp., speaking before the National 
Warm Air Heating and Air Condi- 
tioning Association in Chicago. The 
program, which has been under con- 
sideration by a steering committee for 
several months, will be presented to 
other leading trade associations at the 
earliest meetings of these groups. 

When the final organization of the 
institute is perfected as a nonprofit 
corporation it will be governed by a 
group made up of individuals repre- 
senting trade associations in the fields 
of boilers, controls, warm air heating, 
oil burning units, gas equipment, 
stokers, and auxiliary equipment. 
Additional representatives at large 
will serve on the board. The institute 
will be supported by subscriptions 
from manufacturers of heating units 
and auxiliary equipment. 

The ICI contemplates the issuance 
of identification seals, the national or- 
ganization to present them to manu- 
facturers of automatic heating and 
air conditioning equipment meeting 
ICI standards and local organizations 
to present them to installing dealers 
and contractors handling work in ac- 
cordance with the best established 
local practice. It is expected that 
equipment standards will be estab- 
lished by the various associations now 
doing a vast amount of research work 
on problems of this kind and that in- 
stallation standards will be set accord- 
ing to the best local practice, to meet 
all safety codes and ordinances. 

Local bureaus established under the 
national program will provide a con- 
sulting service for owners, dealers, 
contractors, architects, engineers, and 
builders. The local bureau will check 
plans to see that the heating system 
is to be installed according to the 
best known practice, and advise peo- 
ple interested as to necessary changes. 

To interest a high type of personnel 
in heating work in the postwar era, 
the institute will cooperate with na- 
tional associations in the issuance of 
manuals and training courses used in 
the industry. The educational direc- 
tor of ICI will also seek to establish 
training courses at colleges, universi- 
ties, night schools, YMCA schools, and 
with other educational institutions. It 
is expected that the splendid work now 


being done at the University of IIli- 
nois and at Michigan State College 
can be expanded to many other edu- 
cational institutions. 


ARMY NEEDS 
CONSTRUCTION WORKERS 


With a 10 billion dollar war con- 
struction program practically com- 
pleted in the continental United 
States, the scene for further war 
building is shifting from areas of 
preparation to the actual theaters of 
war, Major General Eugene Reybold, 
chief of engineers, U. S. Army, told a 
gathering of several hundred con- 
struction men in New York City re- 
cently. 

“It is not so much a change of pace 
as a change of emphasis that has oc- 
curred,” General Reybold declared. 
“Most of the work on foreign shores 
of necessity must be done with regu- 
lar troop units whose personnel and 
officers are drawn in large numbers 
from the ranks of construction men.” 

General Reybold appealed to con- 
struction men to continue to exercise 
their skills in uniform. Through 
agreement between the Army and the 
Navy, skilled workers from 18 to 50 


years of age may volunteer for induc 
tion or enlist in the corps of engi 
neers. Such men will be assigned to 
general service regiments, aviation en- 
gineer battalions and regiments, com- 
bat engineer battalions, bridging and 
penton units, water supply units, and 
other outfits requiring a high degree 


of skill. 





“Proper thermal environment 
is civilization’s greatest con- 
tribution to mankind.”—How- 
ard Coonley, director of the con- 
servation division of the War 
Production Board, in an address 


on fuel conservation at the 
semi-annual meeting of the 
ASHVE. 











“Our promise to these men is that 
we will teach them how to fight with 
the tools they already know how to 
use,” said General Reybold “They 
will be trained at our engineer train 
ing centers for the specific jobs ahead 
We want them to be just as 
soldiers as they are workers—ready 
for combat as well as for work. We 
urge those who are interested to go 
to any U. S. Army recruiting station.” 


good 


MERCHANT MARINE WANTS ENGINEERS 


It is estimated by the War Ship- 
ping Administration that by the end 
of 1943, 2300 newly delivered vessels 
flying the flag of the United States 
will be sailing the seas, carrying to 
our farflung battle fields the 1% tons 
of material and supplies which each 
of our fighting men needs every 
month. To man these ships, 120,000 
men will be needed this year. The 
greatest need is for men with sea ex- 
perience of certain skills, including 
engineers and qualified members of 
the engine department. 

As one example of what has been 
accomplished by the Merchant Marine 
of our country, the invasion of North 
Africa last November may be cited. 
In that operation, 500 merchant ships, 
staffed by 20,000 officers and men, 
were involved. These ships and men 
carried the 7 tons of equipment and 
supplies needed by each member of 
our armed forces to make that in- 
vasion successful. 

Working conditions and wages in 
the Merchant Marine have steadily 
improved since 1935. Wages on Lib- 
erty ships now stand at an alltime 
high and compare very favorably with 
wages paid in other peace and war in- 
dustries. In addition to a substantial 
basic wage, voyage bonuses of 40 to 
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100 per cent are paid, as well as port 
bonuses, overtime, and war risk in- 
surance. In the construction of the 
present merchant fleet, particular care 
is given to providing the crew with 
modern, well ventilated, and well 
equipped quarters. The food is far 
better than that obtainable by most 
people on land today. In American 
and foreign ports the United Sea- 
men’s Service, in conjunction with the 
WSA, has set up a chain of clubs, 
hotels, recreation centers, and rest 
homes for the exclusive use of the 
Merchant Marine. 

Service medals and Distinguished 
Service medals have been designed 
and presented already to numerous 
members of the merchant fleet, for 
they are as much a part of the na- 
tion’s battle line troops as their com- 
rades in arms of the Army, Navy, 
and Marines. 

Qualified men willing and able to 
serve their country in this way should 
get in touch immediately with the 
local office of the recruitment and 
manning organization of the War 
Shipping Administration, the local 
office of the United States Employ- 
ment Service, the WSA headquarters 
in Washington, or with their affiliated 
maritime union hiring hall. 
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NAVY HAS NEED FOR 
MANY SUPPLY OFFICERS 


The handling of supplies and ac- 
counts in the Navy is a gigantic job. 
Every variety of stores and equip- 
ment must be procured, purchased, in- 
ventoried, warehoused, shipped, and 
distributed as needed. Experts with 
civilian experience in these phases of 
handling supplies are needed as com- 
missioned officers in the Navy. A col- 
lege education is desirable but out- 
standing men without a degree but 
with successful experience in this 
field can be considered. 

Purchasing agents with a technical 
knowledge of raw materials and fin- 
ished products and men who know 
specifications and the sources of sup- 
ply in their field may be qualified to 
purchase naval supplies and equip- 
ment. The age requirements are 32 
to 50 years. 

Men 28 to 38 years of age with col- 
lege training, particularly with courses 
in business administration, are needed 
as assistants to supply officers at 
yards and stations. Extensive prac- 
tical experience in an executive capac- 
ity is essential. This should include 
administrative experience. 

Inventory men or managers of 
warehouses between the ages of 32 to 
50, who have been in complete charge 
of the receipt, storage, preservation, 
and issue of stores and materials, 
particularly in the industrial field, 
may measure up as officers in charge 
of naval warehouses and _ supply 
depots. 

In the building of ships and machin- 
ery there is a constant problem of 
insuring the procurement of essential 
materials. These materials and fin- 
ished products must reach production 
lines and shipyards as needed. Exec- 
utives with purchasing and produc- 
tion allotment experience in the build- 
ing industry, “durable goods,” air con- 
ditioning, automotive, refrigerator, or 
related fields should apply. Because 
of its importance this billet is limited 
to capable men between the ages of 
35 to 44 years. 

A wider age range of 28 to 50 
years is permitted for supply officers 
who know inventory control and stock 
control. Civilians with broad admin- 
istrative knowledge of stock control 
in large industrial plants or depart- 
ment stores may qualify as assistants 
to sup»ly officers at major naval sta- 
tions. 

The shipping of stores and equip- 
ment is a basic naval supply problem. 
Practical experience must include five 
or more years in shipping by water, 
rail, motor, or air. To qualify, men 
in this field must have had a success- 
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ful record and know the packing, stor- 
age, and protection of goods. They 
should have a basic and thorough 
knowledge of space requirements, 
transportation facilities, rate sched- 
ules, tariff, and port regulations. 


YORK ICE MACHINERY 
CHANGES NAME 


The York Ice Machinery Corp., ene 
of the nation’s largest producers of 
refrigeration and air conditioning 
equipment, has announced that the 
company will be known as the York 
Corp. as a result of final court ap- 
proval on a plan of merger and re- 
‘apitalization. According to S. E. 
Lauer, president, “the science of re- 
frigeration and air conditioning has 
far broader applications in the na- 
tion’s life today than is implied by 
‘ice machinery,’ a term which was at 
one time applied to all types of me- 
chanical cooling equipment.” 

The change resulted from a merger 
with a subsidiary. Aside from the 
name change and capital structure, 
the merger affects in no way the com- 
pany’s operations, according to the 
announcement. 


CUNNINGHAM BECOMES 
CONSTRUCTION MANAGER 


T. M. Cunningham has been desig- 
nated general manager of construc- 
tion and service of Carrier Corp., ac- 
cording to E. T. Murphy, senior vice 
president. G. D. Harbin has been des- 
ignated regional construction man- 
ager of Carrier’s central region to fill 
the vacancy created by the transfer 
of Mr. Cunningham, 

The duties of the construction and 
service manager will include coordina- 
tion of all field construction work of 
the corporation; establishment and 
control of construction policies, meth- 





ods, and standards; supervision of 
training programs and the mainte. 
nance of proper and adequate con- 
struction and service personnel; and 
maintenance of field construction shop 
facilities, tools, and machinery. 

Mr. Cunningham was the author of 
articles on duct construction published 
in the August, 1941, and October, 
1942, issues of HPAC. 


NEW WELDING LIBRARY 
AT OHIO STATE 


A new library on welding, be- 
lieved the most extensive in existencs 
has been established at the Ohio Stat 
University, Columbus, Ohio, accord- 
ing to E. N. Manchester, university 
librarian. 

It is the gift of A. F. Davis, vic 
president and secretary of the Lin 
coln Electric Co. Mr. Davis received 
the degree of M. E. in electrical en 
gineering from the university in 1914 
Vhio State has a four year course ir 
welding engineering. 


CONTAINERS SHOULD BE 
RETURNED PROMPTLY 


Importance of getting returnabk 
containers back to suppliers prompt); 
in order to insure continued delivery 
of essential chemicals and allied prod- 
ucts in wartime has been stressed in 
a statement by the War Production 
Board, says the Business Press Indus- 
trial Scrap Committee. 

The request for prompt return of 
containers by users applies to steel 
drums formerly considered non-re- 
turnable, fiber drums, slack wood bar- 
rels, tight wood barrels, and cylin- 
ders. Each user should get in touch 
with his supplier to find out whether 
the supplier wants the containers 
back. 





war plant? 


became available? 


lated air? 





CAN YOU ANSWER THESE QUESTIONS? 


Here are a few of the points covered in the many articles 
published in HPAC this month 


1) What are the advantages of standardizing heating, ventilating, 
and air conditioning equipment for our Navy’s fighting ships? 
2) What factors must be considered in air conditioning a big blackout 


3) What factors assure a large postwar construction market? 

4) What is the trend in the heating of the future? 

5) How much oil has the rationing program actually saved? 

€) How much fuel can be saved by building temperature control? 

7) How do you arrange the piping for cooling welding electrodes? 

8) What d'd they use for piping before the materials employed today 


9) How do you select a direct expansion coil for handling all recircu- 
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Where Heat Must Not Fail- 
Install this SAFE Heating Pump 





In Hospitals, Greenhouses, Schools, Public 
Buildings, Theatres, wherever heating sys- 
tems must not fail, install the Nash Vapor 
Turbine, for it is entirely independent of 
electric current failure, and continues to 
operate as long as there is steam in the 
system. 


More than that, the Vapor Turbine is a 
most economical pump, for the elimination 
of electric current does away with current 
cost, the largest single item in the operation 
of an ordinary return line heating pump. 


Greater savings still are effected by the 
Vapor Turbine in the system, for the reason 
that this pump operates continuously. It is 
the only pump that can do this with econ- 
omy. Continuous operation means uniform 
circulation, and uniform circulation saves 
steam. 


The Nash Vapor Turbine has but one mov- 
ing part, rotating in the casing without 
metallic contact, and requiring no internal 
lubrication. Quiet, compact, and trouble- 
proof. Bulletin A-290 is free on request. 


THE NASH ENGINEERING COMPANY 


SOUTH NORWALK, CONNECTICUT, U.S.A. 
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Standardized Heating and Ventilating 
Equipment for Fighting Ships 


V entiation. heating, and air 
cooling arrangements and equipment 
are common to all ships. 

The design criteria upon which the 
extent and quantity of such arrange- 
ments and equipment must be pro- 
vided are likewise common, since they 
are based largely upon the require- 
ments of the human body to function 
efficiently under the various climatical 
and environmental influences which 
are to be controlled. 

The performance and efficiency re- 
quirements of such equipment are also 
common to all vessels—for unless a 
maximum output per unit of weight 
and power input is obtained the re- 
sult reflects itself far beyond the fan 
or coil into increased wiring, piping, 
generator capacity, and fuel to the 
detriment of the primary function of 
the vessel. When you add to these 


By Thomas H. Urdahl, Comdr., 
USNR 
Officer-in-Charge, Air Cond. Section, Ship- 
building Division, Bureau of Ships. Navy 
Dept. 
and 
John Everetts, Jr., Lt., USNR 
Attached to Air Cond. Section, Shipbuild- 
ing Division, Bureau of Ships, Navy Dept. 


common denominators the factors of 
maintenance, ease of replacement, and 
the present necessity of speed of pro- 
duction, speed in procurement, saving 
in critical materials, and saving in 
manpower, there can be no other 
answer from either the commercial 
or the military viewpoint than — 
standardization. 

The question then arises as to 
where is individual ingenuity, free 
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enterprise, the continual expounding 
of the “better mouse trap” idea—all 
of which are supposed to lead to the 
necessity for differences in design, 
dimensions, weights, etc., of the Joe 
Doaks product as compared with that 
manufactured by John Smith. The 
answer is, they have gone to war 
against the common enemy. Individ- 
ualities of product have been laid 
aside just as personalities in the 
armed forces have been blended into 
one. The waging of war does not per- 
mit each participating unit to carry 
on in its self-directed, trademarked 
way. The effort must be regarded as 
a whole and the burden of cost must 
fall upon all alike. 

When we consider the global char- 
acter of this war together with the 
other factors already enumerated and 
realize the problems of transportation 
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Fig. 1—Each of these fans has the same guaranteed capacity and static pressure. No. 2 is the Navy standardized fan 


to distant bases and the implementa- 
tion of those bases with tools and 
trained manpower, all possible argu- 
ment for individuality of design as- 
sumes the same significance as does 
special “Joe Doaks” ammunition for 
the special “Joe Doaks” gun. 

The heating, ventilating, and air 
conditioning industry has been in the 
front rank in cooperating with the 
Navy in speeding the war effort 
through: 

1) Fundamental research in both 
engineering and physiological fields. 

2) Simplification of design prac- 
tices and their application. 

3) Training in design, 
nance, and operation. 

4) Conversion of production facili- 
ties. 


mainte- 


All Contribute to Solution 


The problems presented in the de- 
velopment of this program and their 
application to fighting ships have 
been successfully met with the whole- 
hearted assistance of not only the 
leaders of the industry but the rank 
and file as well. Sales and engineer- 
ing staffs, the life blood of any manu- 
facturer, have turned their energies 
to production and the arrangements 
for the orderly procurement and flow 
of tools and materials. All of this 
energy and effort has brought about 
a transition from chaos and confusion 
to order and also has led to the ulti- 
mate criteria of standardization of 
the equipment components of heating, 
ventilating, and air conditioning sys- 
tems. Standardization is perhaps 
more involved from the standpoint of 
the industry than are the four fac- 
tors first mentioned; however a 
greater return on the effort expended 
is realized since standardization has 
become a “must” to implement the 
design, production, and maintenance 
organizations now constructing and 
operating a vast number of naval ves- 
sels, many of which are of identical 
type but are built in different locali- 
ties. 

Ventilating systems frequently out- 
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number other vital complementary 
systems on fighting and auxiliary 
ships by as much as three to one. 
Many vessels have as high as 300 





Three to One 


Ventilating systems frequently 
outnumber other vital comple- 
mentary systems on the Navy’s 
fighting and auxiliary ships by 
as much as three to one; many 
vessels have as high as 300 
separate ventilating systems, 
few have less than six. Thus, 
the advantages of speed and 
economy in building our ships 
and repairing battle damage at 
bases all over the world and at 
sea can be obtained only by 
standardization of the ventila- 
tion, heating, and air cooling 
equipment. . . . Comdr. Urdahl 
and Lt. Everetts stress the im- 
portance of the Navy’s stand- 
ardization program, giving the 
reasons for it and showing its 
application to fans, preheaters 
and reheaters, supplementary 
space heaters, diffusing termi- 
nals, ete. Our industry can be 
proud of its record of coopera- 
tion with the Navy; the authors 
ask our further wholehearted 
aid in this important standard- 
ization work. 








Fig. 2— Standard Navy type axial 
flow fan 


separate ventilating systems, few 
have less than six. 
An analysis of fan sizes and capa 


cities prior to standardization indi- 


cated 1462 in use, not counting 
design and dimensional differenc 
between manufacturers. Thus, wit! 


only 10 of the leading manufacturers 
in the industry a total of 14,62) 
variations is possible. The same is 
true of heaters, cooling coils, termi- 
nals and other component items. 

Through standardization the total 
number of fan types and capacities 
has been reduced to 30 insofar as 
dimensions and air deliveries are con 
cerned. The electrical requirements of 
ac and de, varying voltages, water- 
proof and explosionproof, together 
with varying degrees of permissib|: 
temperature rise in motors bring th 
total variations in construction to thi 
still considerable number of 276. Th 
capacities range from 250 cfm up t 
35,000 cfm. 


Each Manufacturer Submits 
Own Drawing 


Manufacturers build the various 
units in general accordance with th 
Bureau of Ships Standard Type Plans 
and in exact accordance with appli 
able material specifications. Fac! 
manufacturer submits his own draw- 
ing showing the construction in 
tail, which—when found correct 
approved. Once approved, no further 
drawings are required for the stand 
ard item. 

The designer, under nonstandard 
conditions is faced with two problems 
(1) Designing to one manufacturer’: 
equipment dimensions for a group of 
vessels to be built at various points 
by different yards. (2) Guessing at 
an approximate composite which leads 
to misfits, re-designs, and consequent 
delays when the final equipment ¢)- 
mensions are known. The latter con- 
dition is especially to be avoided, as 
space on shipboard is at a premium 
and a “neat” fit is required; also, the 
economy and efficiency of the origina! 
design may be totally upset, resulting 
in a system being inadequate and 
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Fig. 3—Standard Navy type centri- 
fugal fan 


causing the vessel to be delayed while 
changes are made to bring the system 
up to its required performance. 


The former condition has also led 
to some manufacturers becoming 
overloaded with orders while other 
manufacturers’ facilities have been 
either idle or not operating at the 
proper production efficiency essential 
to the conservation of material, man- 
power, machines and tools. Fig. 1 
eloquently illustrates the builders’ 
dilemma with nonstandard equipment. 
Each of the five fans illustrated has 
been guaranteed by the respective 
manufacturer to have the same capa- 
city and static pressure. Fan 2 is the 
Navy standardized fan. If these five 
fans were installed in five separate 
vessels and these vessels later re- 
turned to different yards to have the 
fans replaced because of battle dam- 
age it does not take much imagination 
to realize the amount of time, mate- 
rials, manpower, and “repair period” 
for the vessel to change the sheet 
metal connections, housings, wiring, 
and foundations to accommodate an- 
other nonstandard fan. It must also 
be remembered that the repair period 
of a vessel not only takes the vessel 
out of action for a period of time 
but makes the crew unhappy as they 
would much rather fight than eat. It 
also ties up yard and docking facili- 
ties which delays other vessels re- 
quiring repairs. In other words, non- 
standardization is equally as great 
a saboteur as the proverbial monkey 
wrench. 


Performance and Quality 


In addition to dimensions and ca- 
pacity, the factors of performance 
and quality are notably difficult to 
prescribe and control uniformly with- 
out standardization. Fans 1 and 5 of 
Fig. 1 will be extremely noisy and 
inefficient. Fan 4 is much too heavy 
in terms of pounds of dead weight 
per cfm. 

The Navy’s requirements of per- 
formance and quality provide incen- 
tives to equipment designers not only 
for mere attainment, but to be sur- 


passed. As advancements in design 
produce units of greater efficiency, 
specification requirements will also 
advance. The technological stalemate 
of the “unsaturated market” should 
not again be allowed to become the 
criterion of current quality. Accel- 
erated development has consistently 
been a byproduct of war but the 
superior benefits of consistent peace- 
time development cannot be over em- 
phasized. No present “freezing” of 
design for standardization can be 
declared to be the ultimate, though its 
expediency for rapid and economical 
production cannot be denied. 

The accumulated experience, re- 
search, test data, and the abilities of 
many persons in the Navy and in the 
related industries have gone into the 
development and adoption of present 
heating, ventilating, and air condi- 
tioning equipment designs with a 
view to providing the maximum in 
quality and efficiency consistent with 
the dictates of the military character- 
istics of naval vessels and the suc- 
cessful prosecution of the war. 


Three Fan Types 


In reaching the proper focal point 
of research, testing, design, produc- 
tion, distribution, and installation— 
all of which have equal relative 
weight in the determination of the 
final design of a given product — 
many compromises have necessarily 
been made; and each compromise is 
viewed respectively with a natural re- 
gret by those of varying technical or 
economic viewpoints. This, however, 
must be accepted as basic to any 
standardization program. 

Primary efforts were directed to- 
ward standardization of fans, or vent 
sets as they have long been referred 
to in naval terminology, since these 
are used in greater quantity and are 
more vital than any other component 
of the ventilation-heating-cooling sys- 
tem. Three general types have been 
adopted: 

1) Axial flow (Fig. 2), 15 sizes 
and capacities. 

2) Centrifugal (Fig. 3), 10 sizes 
and capacities. 
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Fig. 4—Standard Navy type pro- 
peller fan 


3) Propeller (Fig. 4), five sizes 
and capacities. 

The axial flow fan has proved its 
worth in increased efficiency and re- 
duced dimensions per unit capacity 
for ventilation of naval vessels. Long 
a dormant item to be experimented 
upon in odd moments in the manu- 
facturer’s laboratories, it has come 
forth to be currently used in the ratio 
of approximately 20 to one over its 
ancestor, the centrifugal fan. The 
ever increasing development in the 
field of applied aerodynamics will 
make for further improvement in 
fans and related air handling equip- 
ment and in methods of air distribu- 
tion. 

The centrifugal fan still holds a 
place in design which neither the 
axial nor propeller fan can fill for 
certain applications and arrange- 
ments of ductwork. The present high 
performance of the centrifugal fans 
for naval use will hold their relative 
position as long as they match the 
relative efficiency of the axial type. 

The propeller fans currently being 
supplied still leave much to be desired 
from the standpoint of efficiency and 
noise. The standardized fabricated 
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Fig. 5—Standard Navy type ventilation heater (nonfreeze, variable fin spacing) 
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Fig. 6—Standard Navy type convec- 
tion heater 


frame design enables its use for ex- 
haust or supply without adaptor and 
permits attachment of a _ limited 
amount of flanged ductwork where 
required without elaborate transi- 
tions. 


Preheaters and Reheaters 


Thousands of ventilation air pre- 
heaters and reheaters are required, 
varying in capacity to an even greater 
extent than fans. Other than in the 
essential of fixed dimensions, the de- 
sign standard for heaters has been 
governed by maximum heat output 
per pound of copper, resistance to 
air flow, and anti-clogging character- 
istics of the fin and tube construction. 
Service experience has indicated that 
smooth fins and spacing of approxi- 
mately 4% fins per in. is the optimum 
to meet the latter requirement. As 
this arrangement is not always pos- 
sible, a closer spacing with smooth 
fins is required to meet certain ca- 
pacities. Rugged construction is, of 
course, paramount, as gun blast and 
shock will break loose or weaken the 
connections to piping or headers. Fig. 
5 illustrates the standard Navy type 
ventilation heater. 


Supplementary Space Heaters 


Supplementary space heaters pre- 
sent a unique problem. Minimum 
weight and shockproof construction 
have dictated the use of the convec- 
tion heater but the standard operat- 
ing pressure of 35 psi steam results 
in air temperatures leaving the con- 
vector too high to avoid stratification, 
with the result that compartments 
were not uniformly warm from deck 
to overhead and steam was wasted. 
The variable bypass damper has 
proved a_ satisfactory solution to 
lower leaving air temperature for 
either steam or high temperature 
water, (220-240 F) convectors. 

The standard unit, Fig. 6, is de- 
signed for maximum heating of the 
living space at minimum weight with 
protective grilles designed for mini- 
mum air flow restriction. 
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Diffusing Terminals 


Service experience and tests of the 
several commercial types of diffusing 
terminals led to the development of 
the Navy standard diffusing terminal 
illustrated in Fig. 7. This unit offers 
the advantage of even distribution of 
air with even diffusion around the 
periphery by means of turning vanes 
which deflect the air stream normal to 
the plaque and results also in a high 
degree of aspiration. 

One standardized item which is 
least known is the vaned elbow. A 
substantial reduction in friction and 
air noise created by turbulence is 
accomplished through its use. Steel 
sections rolled to size and curve re- 
quirements are assembled in _ jigs, 
bound with an angle frame, welded, 
and galvanized. Restricted space re- 
quirements have resulted in an ever 
increasing tendency toward rectangu- 
lar ducts for which vaned turns are 
practically mandatory to achieve effi- 
cient design at minimum weight of 
duct material. 


Simplifies Materials Allocation 


Another, and by no means minor, 
blessing of standardization is derived 
through the simplification of the 
process of allocating controlled mate- 
rials and in the scheduling and 
progressing of components to meet 
shipbuilding schedules. A review of 
the procedures now involved in alloca- 
tion of material and the scheduling 
of deliveries gives a slight impression 
of the magnitude and complications 
which would be experienced if a 
greater diversity of sizes and types 
were to prevail. Paperwork might 
then truly outweigh the effort and 
material in manufacture. 

The active participation of the 
heating and ventilating industry and 
its support of standard methods and 
equipment items over the past year 
and a half has led to the complete 
accomplishment of a program which 
seemed impossible, and indeed would 
have been impossible without such 
active support. 


What Standardization Means to 
All of Us 


In conclusion, the several advan- 
tages derived from _ standardized 
equipment as they accrue to the vari- 
ous activities involved are: (1) Speed 
in production. (2) Facility and ac- 
curacy in design and planning. (3) 
Uniformity of installations. (4) Sim- 
plicity of distribution and identifica- 
tion. (5) Interchangeability. 

To the manufacturers the advan- 
tages are: (1) Line production for 
maximum man hour and machine 
efficiency. (2) Elimination of indi- 
vidual type drawings. (3) Simple 
cost and material accounting. (4) 
Simplification of subcomponent pro- 
curement such as motors, controls, 
tube and sheet material. (5) Reduc- 
tion of design and sales engineering. 

The advantages to maintenance and 





Fig. 7 


Standard Navy type diffusing 
terminal 





repair activities are: (1) Interchange- 
ability of like parts between systems 
and vessels. (2) Speed of replace. 
ment. (3) Savings in man hours and 
materials. (4) Facility of distribu 
tion and identification. (5) Ability to 
procure and stock against possible 
future needs of war damage. (6) 
Reduction in number of spare parts 
required on shipboard. 

The advantages to the taxpayer 
are: (1) Direct reduction in unit 
item cost through line production. (2) 
Elimination of indirect pyramiding 
labor and material cost items in- 
volved in design and installation. (3) 
Reduction in handling and adminis- 
trative costs. 

The only apparent disadvantages o 
standardization for the fighting ship 
It did not begin soon enough . it 
has not been carried far enough. 





COAL USER’S COOPERATION 
ASKED BY ICKES 


One of the most vital factors ir 
next winter’s coal supply picture is 
consumer cooperation. 

Solid Fuels Administrator Harold 
L. Ickes has said that “Coal must be 
ordered and users must take delivery 
as the coal can be supplied. Industry 
must maintain production by ordering 
coal now and providing storage space 
for adequate supplies.” He has ad- 
vised industrial users to: 

1) Contract for or order coal as 
soon as possible. 

2) Allow the dealer fullest possi- 
ble latitude as to size and kind of 
coal, shipping or delivery schedules, 
and type of transportation equipment 
used. 

3) Build stockpiles up to the fol- 
lowing levels: For essential war in- 
dustries, from 90 to 120 days’ supply; 
for other industrial users, from 60 to 
90 days’ supply. 

Mr. Ickes urges domestic bitum- 
nous coal users (householders, smal! 
industries, and all who purchase coal 
through retail dealers) to order coal 
now and store as much this summer 
as local conditions permit; and to co- 
operate with the dealer in allowing 
him the fullest possible latitude as to 
size and kind of coal and delivery 
arrangement. 
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T ue POTENTIALITIES of great eco- 
nomic expansion and prosperity for 
the United States, with its great re- 
sources, technological development, en- 
larged productive facilities, high level 
of income, and outstanding position in 
world affairs, are enormous, accord- 
ing to Thomas S. Holden, president of 
F. W. Dodge Corp., in a review of 
some of the corporation’s findings on 
the postwar construction market. With 
sound policies and good management, 
with reference to our domestic affairs 
and to international relationships, this 
country should enjoy hereafter a 
greater prosperity than it or any 
other country has ever had, he be- 
lieves. 

“Such prosperity cannot be 
achieved without enormous construc- 
tion activity. Careful appraisal of 
long range prospects indicates that 
the decade following the war should 
have a larger volume of construction 
than any previous decade in our his- 
tory. Immediately after the war, gov- 
ernment will be obliged to adopt poli- 
cies that will encourage wide scale 
investment in new enterprises in order 
that we may carry our big debt load 
attributable to the war, and in order 
that we may maintain reasonably full 
employment and utilize our vastly im- 
proved and augmented industrial plant 
capacity,” Mr. Holden said. 

The principal potential expansion 
factors, as listed by Mr. Holden, are: 

1) Revival of the automotive indus- 
try—The transformations in modes of 
living and community patterns 
wrought by the automobile have not 
been completed. Much is yet to be 
done in developing bus and truck ter- 
minals, hard surfaced highways, re- 
vamping street and open space pat- 
terns of cities and towns. 

2) Aviation—Commercial aviation, 
including fast freight service, is due 
for a vast expansion. The private 
plane may become a really important 
transportation factor. Whether this 
development in transportation, prac- 
tically certain to come on a large 
scale, will become as great a stimulus 
to general industrial and business ex- 
pension as railroads and automobiles 
have been remains to be seen. In any 
case, hangars of many varieties and 
sizes, airports, passenger and freight 
terminals, and many as yet unknown 
accessory buildings will be required. 


Conducting Product Research 


3) Light Metals and Synthetic 
Materials—War needs have caused 
enormous expansion of aluminum pro- 
duction; they have practically created 
a magnesium industry; they have 
brought into being new plastic mate- 
rials and expanded production of 
others; and have created a synthetic 
rubber industry. Producers of all 
these materials are conducting prod- 
uct and market research in peacetime 
uses of these goods. These materials 
will be used in industrial products, 
airplanes, automobiles, household con- 


F. W. DODGE CORP. PREDICTS U. S. IS HEADED FOR GREATEST 
PERIOD OF PROSPERITY, WITH SEVEN FACTORS LEADING WAY 


ig Building Volume 
to Follow War 


veniences, art objects, and in many 
other ways. Their development as 
structural materials may conceivably 
revolutionize construction methods, 
architectural styles, and furniture de- 
sign. It is very difficult to see any 
limits to the expansion possibilities 
of these materials, newly available in 
vast quantities at low prices. 

4) New Construction Materials and 
Methods—New materials and new 
construction methods, producing 
greater values per building dollar, will 
inevitably increase demand for low 
cost buildings of every classification, 
particularly houses. War construction 
requirements, with the paramount 
needs of speed and economy in use 
of scarce materials, are daily modify- 
ing traditional design ideas and con- 
struction procedures. 


Housing Revival to Resume 


Among other things, the makers of 
prefabricated houses have for the first 
time found in the war housing pro- 
gram quantity orders for houses, 
creating an opportunity for practical 
development of techniques and dem- 
onstrations of potentialities that did 
not hitherto exist. Undoubtedly, such 
developments will have some lasting 
effects upon construction methods and 
procedures, though the importance of 
the prefabricated house itself as a 
factor in the future housing market 
is still problematical. 

In any case, many of the technical 
developments of the war period will 
persist. To the extent that they will 
provide better buildings for less 
money, they will contribute largely to 
expanding the construction market. 

5) Housing—The housing revival 
of the late 1930’s, interrupted during 
the period of war restrictions except 
for buildings in the war housing 
classification, will doubtless be re- 
sumed. In part, the housing program 
will make up deficiencies of the last 
depression period. Its continuation 
will depend upon the degree of gen- 
eral prosperity (high national income 
and full employment) the country will 
enjoy. If national income averages 
over 100 billion annually in the 1940 
decade, as seems highly probable, 
housing demands will be very great 
and will continue for an extended pe- 
riod. There will be a much greater 
demand, proportionally, for houses to 
cost over $6000 than in the 1930 de- 
cade, not only because there will be 
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some surpluses of lower priced houses 
directly after “V day,” but also be- 
cause higher national incomes mean 
more families moving into higher in- 
come brackets and demanding bette: 
houses than they lived in before. Ths 
expanded housing market will be 
largely a market for private building 
and investors. The possible extent of 
any government housing program is 
purely conjectural at this time. 


} 


6) Urban Redevelopment—Redevel 
opment of blighted urban areas, talked 
about a great deal during the past 
decade, is more than likely to develop 
into real large scale programs. A 
number of people are advocating that 
this should be done on a_ national 
scale, with subsidies for local com- 
munities by the federal government. 
Other people, equally impressed by 
the necessity of doing this job on a 
large scale, believe that it can be done 
and done more soundly through local 
initiative and private investment; to 
this end several states have enacted 
enabling legislation to encourage pri- 
vate initiative and private investment. 


Need for Urban Redevelopment 


Urban redevelopment would create 
large scale projects, including hous- 
ing, commercial and industrial build- 
ings, and public facilities. Some proj 
ects would call for immediate demoli- 
tion of old buildings and replacement 
with new ones. Some would combine 
modernization of existing buildings, 
new construction, and gradual replace- 
ments of old buildings. The urgent 
necessity for urban redevelopment is 
based upon the need to restore the 
balance between central districts and 
outlying areas, to recreate real estate 
values, improve the security underly- 
ing mortgages, and improve the finan- 
cial status of cities. 

7) Public Works Reserve—Federal, 
state, and local governmental agencies 
customarily responsible for planning 
and executing public improvement 
projects have been obliged, like pri- 
vate investors, to postpone those proj- 
ects of civilian character which would, 
under other circumstances, have been 
carried out this year. Regular im- 
provement projects so postponed dur- 
ing the war period thus become part 
of the deferred construction market. 
These agencies also are engaged in 
developing long range programs for 
projects to take care of the future 
needs of their respective communities. 
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In ORDER to obtain comparative 
data for the instruction of fuel oil 
users and to determine actual results 
of the fuel oil conservation efforts 
for the 1942-43 heating year, a de- 
tailed checkup has been made of all 
of the fuel oil applications, the ra- 
tions originally allocated, and the 
supplemental oil issued, up to May 
11, 1943, for a community that has a 
population of some 12,000 and is sub- 
urban to Chicago. Many of the homes 
in this residential suburb use hard 
fuel or gas for space and water heat- 
ing. Of the total number, 898 dwell- 
ing units use oil for heating. 


It is believed that the average con- 
ditions and figures as determined by 
the statistics gleaned from this sur- 
vey may be representative of those 
that could be expected in comparable 
communities and weather zones. In 
this connection, it is of interest that 
preliminary figures for a random 
selection for this community agreed 
closely with the final results. 

The pertinent data accumulated 
from the fuel oil application records 
is summarized in Table 1. This table 
gives the totals for number of units; 
floor area; certified oil delivered Sep- 
tember 1, 1941, to October 1, 1942; 
number of occupants declared; oil ra- 
tion per basic processing regulations 
for the 1942-43 season; estimated in- 
crease in ration due to the 10 per 
cent increase in value allowed on the 
period 3, 4, and 5 coupons; extra al- 
lowances made by the local ration- 
ing board to provide for hardship 
cases; total gallons; and gallons of 





Save 0.4 Gal 
per Sq Ft 


As we near the end of the 
OPA heating year—September 
30—it is possible to determine 
rather accurately how much oil 
was saved during the first sea- 
son of rationing. Mr. Heckel 
has analyzed all of the users of 
fuel oil for heating in an en- 
tire residential community, and 
presents his most interesting 
results here. 

The data indicate that under 
rationing and with the coopera- 
tion of consumers, a saving of 
0.4 gal per sq ft of floor area 
per season has been conserved 
by private dwelling units. Some 
of the saving may of course 
be attributed to lower than com- 
fortable temperatures, shutting 
off non-essential space, etc. 
Some of it, too, is due to econ- 
omy measures which would 
have been advisable even if oil 
supplies were not restricted. 

Mr. Heckel, of E. P. Heckel 
& Associates, is a member of 
HPAC’s board of consulting 
and contributing editors and 
has been active in rationing 
work with his local board. 
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Table 1—Comparison of total fuel oil consumption before and after rationin: 
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1,292,885 451,600 21,183 1,765,058 
1,617,191 322,869 48,466 1,988,525 

ere 302 3, 
1,270,542 244,754 30,988 1,546,254 
50,822 9,790 1,240 61, 
99,084 24,610 5,180 128, 

1,420,448 279,154 37,408 1,737 
52,182 161 700 53,04 








How Much Oil Did 


E. P. HECKEL GIVES RESULTS OF A STUDY 


total oil rations applicable for water 
heating. 


These figures are broken down into 
three classifications of consumers— 
private dwelling units, commercial 
units, and trailers. The total de- 
clared oil consumption of all three 
classified users is shown as 1,988,526 
gal. The comparable total consump- 
tion for the 1942-43 season under ra- 
tioning is 1,737,010 gal. 


Some question might be raised as 
to the accuracy of the figures for 
estimated increase in rations due to 
increase in value of period 3, 4, and 
5 coupons. The amounts shown in the 
table were estimated to include all 
probable extra oil, over and above the 
original ration quantity, that was ob- 
tained by the coupon holder due to 
the extra allowance of 10 per cent 
made by OPA to the holders of 3rd, 
4th, and 5th period coupons. In each 
case an amount equal to 4 per cent 
was added to the original ration is- 
sued, as a fair average allowance to 
cover this uncertain value. This may 
be considered as a reasonable maxi- 
mum figure. It should be clear to all 
who have had some experience in the 
oil rationing program that all ration 
holders did not benefit equally. Some 
with large fuel tanks were penalized 
by declared inventory on hand at the 
time ration coupons were issued, and 
some had deliveries made prior to 
valid dates of the coupons and thus 
they lost such benefits. Others, rec- 
ognized as hardship cases, had valid 
coupons issued to them in exchange 
for non-valid, at face value, particu- 
larly period 2 for period 3, to tide 
them over to the next period without 
any share of the increase value bene- 
fit. All in all, it appears that the 
statistical information as shown and 
as developed can be accepted as rea- 
sonably correct. 


The degree days for the 1941-42 
season totalled 5,736 from October 1, 
1941, to September 30, 1942. This is 
exclusive of the months of July and 
August, which are not considered 
heating months and therefore are not 
included in the Annual Meteorologica! 
Summary as issued by the U. S. De- 
partment of Commerce, Weather Bu- 
reau, Chicago. 


The normal degree days for Chi- 
cago are given as 6,423. The actual 
experienced degree days, October 1, 
1942, to May 31, 1943, total 6,656. To 
this figure we should add the degre 
days yet to be experienced, for June 
and September, 1943, to have com- 
parable periods for comparison. What 
this will add to the known 6,656 figure 
is problematical. We may reason that 
it may be equal to the normal for 
these months, which is 163 degree 
days; this sum may be added to ar- 
rive at a probable total of 6,819 for 
the 1942-43 season. 


Subject to the correction of th 
6,819 degree day figure, the total 
heating demand of the 1942-43 heat- 
ing year may exceed that of the pre- 
vious heating year by 19 per cent 
and exceed the normal by 6.2 per 
cent. 


Results Achieved by Rationing 


The figures in Table 2 represent a 
brief analysis and breakdown of the 
statistical data shown in Table 1. 

The reduction in actual oil con- 
sumption for space and water heat- 
ing is shown by comparative figures 
which will be found self explanatory. 
It seems rational to believe that 4 
saving of 196,743 gal of oil by resi- 
dential users, 43,715 gal in commer- 
cial heating, and 11,058 gal by trailers 
would not have been accomplished 
without the wartime restrictions and 
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Table 2—Comparison of oil consumption before and after rationing on square 

foot and percentage bases 
Private Com- 

dwelling mercial Trailer 

units units units 

KINO GEOR, BG Bho oon ccc ccccccecnessencesevececeses 1,440 7,050 187 

People POT UNIT... 0... nrcececreveseercccsseccessescesecssse 3.8 laa ts 2.67 

oil consumption, gal per sq ft. of floor area, 1941-42 season 1.25 0.715 2.28 
Anticipat — oil consumption, gal per sq ft floor area, 
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1942- 43 oil celmumption compared to 1941-42, per cent. 88 85 77.5 
1941-42 ofl consumption, weighted to conform with in- 
— 1942-43 degree days (x 19 per cent) = probable 

Pend hes ma end e646 Od S600 640 6464600 RH SK6 b Od Se ebeoces 1,924,457 384,214 57,674 
1913- 43 oil consumption compared to weighted 1941-42 
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Ol conservation for 1942-43 season whee compared to 

_1s4i- 42 stall basis would equal, gal................ 504,009 
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Rationing Save? 


OF ALL OIL CONSUMERS IN A COMMUNITY 


the oil conservation program; and 
certainly not without the general, 
wholehearted cooperation of a major- 
ity of all fuel oil users. 


To accomplish the results shown, 
it was very obviously necessary that 
the consumers of fuel oil for heat- 
ing had to adjust themselves in many 
ways to reduced comfort standards, 
restricting the ordinarily maintained 
indoor temperatures to 65 deg and 
downward instead of maintaining the 
previous customary temperatures of 
70 deg and upward; closing off rooms 


needed but not absolutely necessary, 
etc. Many equipped their windows 
with storm sash, applied weather- 
stripping, and insulated their homes 
to reduce heat transmission and air 
infiltration losses. These are things 
they should have done anyway, but 
probably would not have done except 
under present circumstances and 
need. 


While the actual residential con- 
sumption of oil for heating was re- 
duced from the previous average rate 
of 1.25 gal per sq ft of floor ares to 





1.1 gal, it represents a respectable 
total of 196,743 gal saved and a con- 
sumption for the 1942-43 season that 
is 88 per cent of the previous season 
—despite the fact that the present 
season has been some 19 per cent 
colder and would have demanded ap- 
proximately 19 per cent greater oil 
consumption than last season if the 
customary normal indoor conditions 
of temperature had been maintained. 

By extending this thought and con- 
sideration, it seems quite reasonable 
to speculatively determine what the 
overall oil conservation and consump- 
tion restricting program  accom- 
plished. We may reason, and logi- 
cally so, that had these conservation 
efforts not been in force and the need 
recognized by government and con- 
sumer, the consumption of fuel oil 
for space heating during the current 
season would have been increased 
over last in almost direct proportion 
to the degree days increase over last 
season. Individual sacrifices of com- 
fort insofar as heating is concerned 
and lowering of home temperatures 
would not have been considered nec- 
essary. Obviously the oil consump- 
tion rate instead of being reduced 
from 1.25 gal to 1.1 gal, as was the 
case, might easily have been in- 
creased some 19 per cent or, from 
1.25 gal to approximately 1.50 gal 
this season. Accepting this as a prob- 
able that could have developed, the 
net accountable oil saving in this case 
creditable to the oil conservation pro- 
gram may be considered as the differ- 
ence between 1.50 gal estimated prob- 
able consumption and the actual of 
1.1 gal, a difference of 0.4 gal per sq 
ft per season—a very commendable 
and worthwhile accomplishment. 


NEW 1943-44 FUEL OIL RATION EVIDENCE 


BY TYPE AND USES 


(From OPA fuel oil industry letter No. 11) 



























































Total Valeo 
Oo 
Type of Description Coupon Sheet 
Ration Form rs) in Gallons 
Evidence Number Ration Evidence (at par) Uses of Evidences 
Class 4 R-1137 55 l-unit coupons = 550 gal 800 All heat and hot water rations between 300 
coupon sheet to 11 10-gal coupons = 110 gal and 500 gal, and between 500 and 4,000 gal if 
R-1146 48 change-making coupons = 140 gal storage capacity is less than 100 gal 
Pisect (Applies mainly to space heaters) 
114 total coupons on sheet 
Class 5 R-1147 30 5-unit coupons = 1,500 2.000 Heat and hot water ration between 500 and 
coupon sheet to 6 50-gal coupons = 300 ga 4,000 gal if storage capacity is greater than 
R-1156 36 change-making coupons = 200 gal 100 gal 
“72 total coupons on sheet 
Class 6 R-1157 | 30 25- -unit coupons = 7,500 gal 10,000 All heat and hot water rations between 4,000 
coupon sheet to 6 250-gal coupons = 1,500 gal and 20,000 gal, and between 20,000 and 50,000 
R-1166 36 change-making coupons = 1,000 gal gal if certificates are not requested 
“72 total coupons on sheet 
Fuel oil R-1170 A certificate issued for a definite gal- All rations over 50,000 Fal. and between 20,000 
deposit lonage, in 3 is deposited by con- and 60,000 if certificates are requested. 
certificate sumer in bank Consumer draws checks against his bank 
account. 
Class 3 sheets will continue in use for small heating rations and for non-heating rations. 
Ration checks will be used by all participants in ration banking. 
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The air conditioning. equipment is on platforms above the trusses, with cat- 
walks which facilitate operation and servicing 


Decentralized Air Conditioning Serves 
Big Aircraft Factory 


H. M. HENDRICKSON ANALYZES VENTILATION, HEATING, AND AIR 


CONDITIONING 


One of the largest completely 
blacked-out factories in the United 
States is situated on the west coast, 
in a region classed as a “combat 
area” by the military. It is a tribute 
to the vision of the government and 
industrial leaders who planned the 
Douglas Aircraft plant at Long 
Beach, Calif., that the windowless 
feature was incorporated in the de- 
sign more than a year before the 
beginning of hostilities with Japan. 
Once the windowless construction was 
made a requirement, the necessity for 
air conditioning became evident. As 
the windowless feature eliminates any 
natural lighting, the artificial light- 
ing load became enormous. Conse- 
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INSTALLATIONS 


AT LARGE 


quently, refrigeration was necessary 
to offset the heat from the lights, to 
take care of the large connected 
horsepower load required for manu- 
facturing processes, and the heat load 
from the many people. 

In a windowless building, ventila- 
tion is first in importance, as without 
plenty of air satisfactory working 
conditions cannot be maintained. Next 
in importance comes cooling and then 
heating, as far as the manufacturing 
buildings are concerned. For the office 
buildings the importance of heating 
versus cooling is reversed; that is, 
heating is of somewhat greater im- 
portance than cooling for satisfactory 


WEST COAST PROJECT 


working conditions throughout th 
year. 

The ventilation was decentralized 
to a marked degree by providing eac! 
building with a number of indepen 
dent fan systems. A _ direct bom! 
hit on a ventilating unit thus could 
only affect a small section, and would 
not put the entire building out of 
commission. Furthermore, it was r¢ 
quired that all ventilating ducts and 
equipment in the factory buildings be 
in roof spaces above the bottom 
chords of the trusses. It was neces- 
sary to leave all of the space below 
the trusses clear for manufacturing 
processes, including the movement of 
cranes. Therefore, the size duct that 
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One of the 60 ton refrigeration com- 
pressors as used in the factory and 
office buildings 


could be run through the truss mem- 
bers largely determined the number 
of fan stations. These fan stations 
incorporate a supply fan, cooling 
coils, heating coils, and a filter bank. 
They are on platforms approximately 
25 ft wide by 30 ft long, just above 
the bottom chords of the trusses. 


Unitary Cooling Setup 


The preliminary plans contemplated 
at least two boiler and refrigerating 
plants for each important building, 
with up to a maximum of five equip- 
ment rooms for the largest building. 
These equipment rooms were located 
at the ground level with cooling and 
heating coils at each fan station. 
Direct expansion, surface cooling 
coils were selected for cooling, in 
preference to chilled water coils, to 
take advantage of the lower horse- 
power per ton possible with the 
higher suction pressure operation 
that can thus be obtained. With 
direct expansion, the refrigerating 
machines operate at higher suction 
pressures to maintain the desired 40 
to 45 F coil temperature. 

As the design progressed, however, 
and it was found that approximately 
60 tons of refrigeration would be re- 
quired per fan station, the superiority 
of a completely unitary cooling setup 
became apparent. The development of 
high speed, dynamically balanced, 
“Freon-12” refrigeration compressors 
in the larger sizes by various equip- 
ment manufacturers fitted perfectly 
into the picture. It was found that 
a 60 ton compressor and evaporative 
condenser could be located on the 
same platform with the fan, filters, 
cooling coils, and heating coils. With 
the dynamically balanced refrigerat- 
ing machines, vibration is not a 
serious problem, and the fan plat- 
forms were made to accommodate the 
additional equipment with but a small 
amount of strengthening and enlarge- 
ment. The advantages of these unit- 
ary refrigerating systems in elimin- 
ating large and long refrigerant 
liquid and suction lines were numer- 
ous. The cost of piping, pipe insula- 
tion, and refrigerant charge was 
greatly reduced. The heat loss from 
refrigerant lines was _ practically 








For Decentralization 


There isn’t any argument 
about whether or not air condi- 
tioning promotes manufacturing 
efficiency; in fact, in the post- 
war period when material re- 
strictions are removed, many a 
plant without air conditioning 
is going to be obsolete, eco- 
nomically speaking. For many 
factories, of course, air condi- 
tioning. not only is highly desir- 
able but is absolutely essential 
—such as the case of Douglas 
Aircraft’s windowless project 
described here by Mr. Hendrick- 
son, assistant branch engineer 
of the York Corp. 

There is, however, argument 
as to the proper technique of 
air conditioning a_ particular 
plant. Circumstances alter 
cases, and the air conditioning 
designer has innumerable fac- 
tors to consider. The project 
described here uses a decentral- 
ized layout of direct expansion 
assemblies, as contrasted with 
a central refrigeration plant 
from which chilled water is 
piped to the air treating equip- 
ment located throughout the 
plant. The author explains the 
advantages of the method, and 
compares the two schemes in 
his conclusions. 





eliminated, and the danger of re- 
frigerant loss from leaks was reduced 
to a minimum, because of the short 
coupled piping hookup. Furthermore, 
in case of a direct bomb hit on a 
refrigerating unit, the refrigerant 
would be comparatively small, 
since only the charge from one or two 
small systems would be lost. 

It was not found desirable, how- 
ever, to place the heating boilers in 
the roof spaces above the bottom 
chords of the trusses. Boiler rooms 
were» provided at the ground level, 
and one or more boiler plants were 
furnished for each building according 
to size. To provide maximum flex- 
ibility, the larger buildings were pro- 
vided with three to five boiler rooms 


loss 





This type of diffusing air outlet is 
used in the office spaces 


Heating, Piping & Air Conditioning, July, 1943 





The heating boilers, also decentral- 
ized, are fired with gas 


advantageously spaced to cut steam 
and return piping sizes to a minimum 
All boilers are the return tubula: 
type with gas burners, and are at 
ranged for future use of oil if neces 
sary. 

Blast steam heating coils are used 
with the main heating coils in the 
outside air inlet at each fan station. 
All ventilating ducts along the out 
side walls are provided with booste: 
heating coils, but inside zones have 
no additional heating other than that 
provided by the main heating coil in 
the outside air inlet. The boilers are 
over-sized to provide ample capacity 
for processing steam and for quick 
heating up from a cold building. 

Factory fan stations 
pacity from 30,000 to 
each, and are single fan systems. The 
fan supplies air to an overhead dis- 
tribution system, and also draws the 
air back through the return duct 
system to the plenum chamber which 
houses the filters, cooling coils, heat 
ing coils, and dampers. 


vary in ca- 
40.000 cfm 


Air is supplied directly downward 
through four way deflecting grilles, 
placed on approximately 25 to 30 ft 
centers, at a velocity of around 1000 
fpm. Return ducts are brought down 
to within 7 ft of the floor around the 
outside walls and at certain inside 
columns where space is available. 
Return ducts to a point close to the 
floor were considered necessary to 
keep the heated air down at the work- 
ing plane in winter. Also, they aid 
immeasurably in stratification during 
the cooling season, as no attempt is 
made to cool the upper part of the 
building. The cold air is kept at the 
floor in summer and there is no dis- 
turbance of the hot stratified air at 
the ceiling as there would be if re- 
turns were taken at the ceiling. This 
design considerably in oper- 
ating costs for both summer and win- 
ter operation. 


Saves 


Design Conditions and Load 


The factories were designed for 68 
F dry bulb inside, with 40 F dry bulb 
outside conditions in winter; and &0 
F dry bulb and 48 per cent relative 
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humidity inside, with 90 F dry bulb 
and 70 F wet bulb outside conditions 
in summer. The internal sensible 
load from motors, lights and people is 
the largest single factor in the cool- 
ing load. On a typical factory build- 
ing, the latent heat load figures only 
8.7 per cent, the leakage 21.6 per 
cent, the outside air sensible load 
16.3 per cent, and the fan motor heat 
7.6 per cent; whereas the internal 
sensible load from motors and people 
amounts to 45.8 per cent of the total 
refrigeration requirements. 

The required lighting intensity in 
the factory buildings is maintained 
with 3.5 watts per sq. ft of lighting 
using mercury vapor lamps. Each 
globe is equivalent to about a 750 
watt mazda lamp, and the life of the 
lamp is approximately 4000 hr. The 
factory buildings are of steel frame 
construction with asbestos protected, 
corrugated steel siding, having a 
lining of 1 in. insulating board. The 
roofs are also lined with 1 in. insu- 
lating board. The floors of the factory 
buildings are concrete directly on the 
ground. 


Control of the Equipment 


All equipment stations are in the 
truss work and are connected with 
an extensive system of catwalks, mak- 
ing it unnecessary to descend to the 
floor level when servicing equipment 
at the various stations. The evapora- 
tive condensers at each fan station 
handle about 10,000 cfm each. The 
outside air intake duct for each evap- 
orative condenser is dampered so that 
it can be shut off during ventilating 
operation without cooling. Then doors 
in the casing can be opened so that the 
evaporative condenser fans can be 
used to exhaust air from the truss 
spaces. The supply fan is started 
manually from a pushbutton and 
must be in operation before the elec- 
tric controls will permit the re- 
frigeration apparatus to start. An 
ingenious drum switch is provided at 
each unit for changing the control 
positions for the cooling equipment. 
Five positions are provided: off, ex- 
haust (evaporative condenser fan 
only), test (evaporative condenser 
fan and pump), hand (all refrigera- 
tion apparatus on manual control), 
and automatic (refrigeration appa- 
ratus under thermostatic control). 

The automatic control systems are 
pneumatic, and are comparatively 
simple for the factory buildings. A 
pneumatic summer and a pneumatic 
winter thermostat are centrally lo- 
cated about 6 ft from the floor for 
each fan station: In addition, a pneu- 
matic winter thermostat is provided 
for each steam booster heater in the 
zones along the outside walls. The 
summer thermostats are set at 80 F 
and the winter thermostats at 68 F; 
they are interlocked so that the heat- 
ing and cooling cannot be on at the 
same time in any one system. The 
refrigeration machines have two ca- 
pacity steps, starting up at half 
capacity and only going to full ca- 
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pacity as the cooling load increases 
to maximum. The steam control 
valves are pneumatic and the electric 
refrigeration controls are interlocked 
with the pneumatic thermostats by 
means of pneumatic-electric relays. 

On the smaller factory buildings, 
the outside and return air dampers 
are manually controlled. On _ the 
larger factory buildings, these damp- 
ers are pneumatically controlled by 
an outside air, dry bulb, thermostat, 
and a humidistat. This thermostat is 
set to use maximum outside air be- 
tween 60 and 80 F dry bulb outside 
temperatures. Under heating condi- 
tions, when the outside temperature 
starts to go below 60 F dry bulb, the 
outside air damper closes to a mini- 
mum setting and the return dampers 
open wide. Under cooling conditions, 
as the outside temperature goes above 
80 F dry bulb, the outside air damp- 
ers again close to minimum and the 
return dampers open wide. Between 
60 and 80 F dry bulb, full advantage 
is taken of the cool outside air for 
ventilation. 

A limit humidistat is connected in 
series with the outside air thermostat 
to close the outside air dampers when 
the outside relative humidity goes 
above 65 per cent. This was neces- 
sary because of the night coastal fog 
condition, which causes water pre- 
cipitation on the filters if too much 
outside air is used. One set of out- 
side air controls is provided for each 
group of four to five fan systems. 

The pneumatic air supply is taken 
from the main building compressed 
air service, and is reduced to 15 psi 
at each fan station. A large auxiliary 
air receiver is provided at each one 
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A typical bank of cleanable type air 
filters as used in the factories 


or two fan stations for a reserv: 
low pressure control air. No contr 


air compressors were required, which | 


fact reduced the cost of the contro! 
system considerably. The pneumatic 
controls for the entire project rar 
approximately 2% per cent of th 
total cost of the heating, ventilating 
and air conditioning. 


Office and Cafeteria Buildings 


The unitary idea for ventilating 
heating, and cooling services was con- 
tinued in the office and cafeteria 
buildings. As they, too, are entirely 
windowless, ventilation is essential 
and heating and cooling are almost 
as important. Fluorescent lighting is 
used throughout the office and cafe 
teria buildings, and the heavy 
lighting load makes _ refrigeration 
necessary for maintaining comfort 
conditions in summer. The proper 
lighting conditions in these building: 
is obtained by providing approx’ 
mately 3 watts per square foot of 
fluorescent lighting. The inside sum- 
mer design conditions are 78 F dr) 
bulb and 50 per cent relative humid: 
ity, with outside conditions of 90 F 
dry bulb and 70 F wet bulb. The 
winter design conditions are 75 F dr) 
bulb inside and 40 F dry bulb outside 

The office buildings are all two far 
systems, with a supply and exhaust 
fan for each system. Due to the great 
number of zones, and the difficulty i” 


controlling each according to its pat FF 


ticular load requirements, a hot an¢ 


cold plenum design is employed. The | 
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There are 168 unitary ventilation 
systems and 125 refrigeration systems 


cooling and heating coils are in 
parallel on the discharge side of the 
supply fan. Each zone is provided 
with pneumatic mixing dampers at 
the hot and cold plenums, with each 
set of mixing dampers controlled by 
the zone thermostat. The refrigerat- 
ing machines and steam heating coils 
are controlled from the cold and hot 
plenum thermostats respectively. 

Each refrigeration compressor is 
provided with three steps of capacity; 
and on the largest office building two 
refrigerating machines are used, one 
for approximately one-third and the 
other for two-thirds of the total sys- 
tem capacity. In addition, these com- 
pressors are provided with capacity 
reduction devices. Each system is 
complete with its own boiler, refrig- 
eration machines, evaporative con- 
densers, cooling and heating coils, 
filters, supply and return fans, and 
control system. 


Overhead Air Distribution 


An overhead air distribution sys- 
tem, with high velocity, ceiling out- 
lets, is used in all of the office 
buildings, as well as in the cafeteria 
building. Supply ducts are largely 
run exposed at the ceiling, and con- 
structed to simulate beams. In some 
cases, supply and return ducts are 
run in attic spaces in which case they 
are insulated with 2 in. of rock wool. 
The exposed ducts are not insulated, 
since they are in the conditioned 
space and the ceilings of all top floors 
of these buildings are insulated from 
the attic spaces. Return ducts are 
provided from each zone, with return 
grilles at the floor. 

The cafeteria system, serving but 


one large zone, is a single fan sys- 
tem. Hot and cold plenums are not 
used, but the heating and cooling 
coils are in series on the suction side 
of the supply fan, with the cooling 
coils controlled in three capacity steps 
and the heating coils in two steps. 
The refrigeration compressor also is 
provided with three capacity steps, 
and the controls are arranged so that 
cooling and heating cannot be operat- 
ing at the same time. 

The personnei and welfare building 
has two independent systems, but 
only one boiler plant. One system is 
for the medical section and uses 100 
per cent outside air at all times. Both 
fan systems employ the hot and cold 
plenums, and each has a supply and 
a return fan. The return fan for the 
medical section does not recirculate, 
however, but serves merely as an ex- 
haust fan. The zone temperatures are 
controlled by pneumatic mixing 
dampers at the hot and cold plenums. 

All of the office buildings and the 
cafeteria have thermostats in the 
outside air ducts for each system, 
which are set to use maximum out- 
side air’ between 60 and 80 F dry 
bulb outside temperatures, as on the 
larger factory buildings. Under heat- 
ing conditions below 60 F dry bulb, 
the outside air dampers close to mini- 
mum and the return dampers open 
full. Under cooling conditions above 
80 F dry bulb, the outside air damp- 
ers also close and the return dampers 
open for maximum economy of opera- 
tion. Also provided in the outside 
air duct for each system is a master 
thermostat which automatically resets 
the inside zone thermostats in ac- 
cordance with the outside tempera- 
ture. 

A total of 168 unitary ventilation 
and 125 unitary refrigeration systems 
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is employed. The total supply air 
circulation is 5,518,670 cfm. The 
average air change is 14.7 min. Ap- 
proximately 4,000,000 Ib of sheet 
metal was used for the duct system. 
There are 41 boilers used with a total 
equivalent direct radiation of 475,020 
sq ft. 

The heating, ventilating, and air 
conditioning overall cost averaged 41 
cents per cfm with 81 per cent of the 
space refrigerated as well as heated 
and ventilated. Total refrigeration 
tonnage is 7693. 

The connected horsepower figures 
for heating, ventilating, and air con- 
ditioning for the various buildings 
are quite interesting. The total con- 
nected horsepower is 10,696.3. Of this 
total, the connected horsepower to 
drive the refrigeration machines is 
7061. When the refrigeration auxil- 
iaries (evaporative condenser fan, 
pumps, etc.) are included, the total 
connected load for refrigeration is 
7,782.1. The balance of the connected 
horsepower is for the circulating fans 
and the boiler auxiliaries. The actual 
brake horsepower on the fans is ap- 
proximately 85 per cent of the con- 
nected horsepower. The actual brake 
horsepower on the refrigeration com- 
pressors at maximum load conditions 
is approximately 95 per cent of the 
connected horsepower. 


Decentralization vs. Centralization 


This plant is the only large air- 
craft manufacturing plant operating 
in the United States today in which 
the unitary plan of refrigeration has 
been used. Practically all of the air- 
craft plants of comparative size in 
the east and middle west employ a 
central station type of refrigeration 
system. These jobs have one central 
water cooling system, with chilled 
water being pumped to the cooling 
coils at the various fan stations. It 
is my opinion that such water cool- 
ing systems run on the average 15 
to 20 per cent more in first cost than 
a comparable direct expansion unitary 
refrigeration system, providing each 
has the same number of fan stations. 
The extra equipment building, water 
pumps, piping, insulation, and pipe 
trenches between buildings make the 
cost of the central station job run 
considerably above the unitary direct 
expansion system. 

In order to cut piping costs, most 
of these central station jobs use hot 
water for heating and employ the 
same piping and blast coils for both 
heating and cooling. Such a design 
is satisfactory for some climates, but 
not in Southern California, where the 
change from heating to cooling must 
be very rapid, as heating is often re- 
quired in the morning and cooling in 
the afternoon. With the unitary sys- 
tem, it is possible to have heating in 
some zones and cooling in others in 
the same building at the same time. 

Another advantage of the unitary 
system is the high resale value of the 
machinery should it become necessary 
to dismantle the plant after the war. 
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there is very little expensive piping 
to junk, The salvaged cooling equip- 
ment would be just the right capacity 
for commercial use for air condition- 
ing in the neighborhood theater, small 
department store, or small hotel. 

I believe that the central station 
plant becomes comparable in first 
cost with the unitary system only 
when the number of fan stations in 
the former is greatly reduced as com- 
pared with the latter. On the Doug- 
las job, such procedure would have 
made the ducts so large that they 
could not be conveniently run between 
the truss members, thus necessitating 
higher trusses or the running of ducts 
exposed on the roof. Furthermore, the 
unitary idea of ventilation, so vital 
in a blackout factory in case of ac- 
tual bombing, would be largely de- 
stroyed. 

The central water cooling system 
does have a few advantages, how- 


ever. Among these advantages are 
ease of control with water, and prob- 
able cheaper maintenance cost be- 
cause of the smaller operating crew. 
However, when consideration is taken 
of the extra water pumping cost with 
a central station job and the low hp 
per ton possible with direct expan- 
sion, as against a higher hp per ton 
when cooling water to about 40 F as 
required with the central station sys- 
tem, it is doubtful to me if there is 
any saving in operating costs. The 
auxiliaries for the central station job 
would have to include water circulat- 
ing pumps, as well as cooling towers 
or evaporative condensers with fans 
and pumps, and so would be greater 
than for the unitary system. Thus, 
the unitary system is more econom- 
ical in power used than the central 
water cooling layout, in my opinion. 
However, central station jobs are 
adaptable to steam turbine drive, so 


in some cases, the actual power co. ‘x 
where steam generation is cheap » \y 
not be any more than on the dec. ». 
tralized job using electricity. 

California usually runs to sup r- 
latives, and the Douglas Airer:f; 
plant at Long Beach is no excepti.n. 
It is one of the largest single aircr: /t 
manufacturing plants in the Uni ed 
States, and is one of the largest ¢ .»- 
pletely air conditioned factories. Tw, 
of the large windowless office bu |d- 
ings of the world are the administra. 
tion building and the engineering 
building. All in all, this plant is just 
about the largest decentralized air 
conditioning project in the history of 
the industry. This project was e- 
signed by Edward Cray Taylor and 
Ellis Wing Taylor, architects. The 
heating, ventilating, and air condi- 
tioning design was under the direc. 
tion of Oran W. Ott, consulting me 
chanical engineer. 


WPB GIVES ANSWERS ON L-38 ORDER 


Tue following questions and an- 
swers on the War Production Board’s 
limitation order L-38 (industrial and 
commercial refrigerating and air con- 
ditioning machinery and equipment) 
as amended May 28, 1943, was issued 
last month by the general industrial 
equipment division of the WPB: 


Does the term “system” include the 
following: (a) All types of evapo- 
rative coolers. (b) Water coolers of 
the cooperage type. (c) Cooling 
towers of the atmospheric, forced 
draft, and washer type? 


Answer: The word “system” is 
used to cover both refrigerating and 
air conditioning systems. 


a) It includes such equipment as 
evaporative coolers designed for air 
conditioning purposes. There are a 
number of types of apparatus used 
merely for the transfer of heat from 
one substance to another, however, 
which are not included by the defini- 
tion. These usually consist of pipe, 
tubing, or other apparatus used as a 
conduit for the passage of the sub- 
stance to be cooled, in the course of 
which heat is exchanged or trans- 
ferred from such substance, directly 
into the atmosphere or into water 
which is not artificially cooled, and 
without the use of any other cooling 
or refrigerating equipment or machin- 
ery. Among the types of apparatus 
sometimes used in this manner, and 
which are not within the definition of 
“system” when so used, are the fol- 
lowing: Oil quenching equipment, 
shell and tube coolers, transformer oil 
coolers, generator cooling coils, and 
radio tube coolers. The pipe or tub- 
ing previously referred to may be sub- 
jected to a water spray or exposed to 
water not artificially cooled, which 
aids in the dissipation of the heat, 
but this does not bring the apparatus 
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within the definition. For example, 
some of these types of apparatus used 
on boats are designed to pass ocean 
or river water through the coolers for 
such purposes as cooling engine oil, 
and such apparatus is not within the 
definition. 


b) Containers of the so-called 
“cooperage type” such as “railroad 
water kegs,” “harvest kegs,” and 
“water breakers” for use in life boats 
and life rafts, which are not used or 
designed for use with coils or other 
apparatus intended for the application 
of ice or refrigerants in lowering the 
temperature, are not within the defini- 
tion of the order. 


c) Equipment such as cooling towers 
of the atmospheric, forced draft or 
washer type is included under order 
L-38 only when such equipment is a 
part of a “system” as defined in 
paragraph (a) (1) of the order. 


How must the ratings be obtained 
for deliveries for maintenance and re- 
pair service? 


Answer: Prior to the amendment 
of L-38 on May 20, 1943, repair parts 
could be delivered to the owner (con- 
sumer) of a system only for “emer- 
gency repair service” as then defined 
in the order (in addition to the de- 
liveries of repair parts permitted 
under “authorized orders,” or for di- 
rect use by the Army and other 
agencies designated in (b) (1) (i) 
(d). Parts may now be delivered 
for “maintenance and repair service” 
as now defined, provided deliveries are 
made under an order rated AA-5 or 
higher. It is immaterial whether the 
rating is assigned under order P-126, 
under CMP 5, on a PD-1A certificate, 
or in any other way. Regardless of 
how the rating is obtained, however, 


deliveries can be made only in accord- 
ance with L-38. It is to be particu- 
larly noted that equipment which 
would constitute a capital addition 
cannot be delivered for “maintenance 
and repair service” even though CMP 
5 permits the use of the ratings as- 
signed by it for capital additions of 
a limited amount. Even though rat- 
ings for such capital additions may 
be assigned under CMP 5 or other- 
wise, it is still necessary to secure an 
“authorized order” for their delivery 
to be permissible under order L-38. 


Do manufacturers require AA-5 or 
better rating to repair a compressor 
or unit in their own service depart- 
ment taking into consideration that 
some new parts would naturally bx 
required? 


Answer: No. The amended order 
L-38 permits the exchange of a used 
subassembly of a type which is nor- 
mally exchanged in assembled form 
in order to permit immediate restora- 
tion of the installed system to service 
and subsequent shop reconditioning of 
such subassembly. Therefore, if such 
a subassembly was returned to the 
manufacturer, he would not require a 
rating in order to repair it. How- 
ever, such a repaired subassembly can- 
not be delivered to a person acquir- 
ing the same for use except under an 
order rated AA-5 or higher. 


Should the War Production Board 
be communicated with in regard to 
applications for refrigerating and air 
conditioning equipment filed on forms 
PD-830 and PD-831? 


Answer: Yes, but allow enough time 
for the original application to reach 
the general industrial equipment div'- 
sion and an additional 10 days for the 
application to be processed. 
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Heating of the Future 


E. N. MeDonnell Consults the Crystal Ball 
to Spot Trends in Postwar Heating Styles 


- 


I SUSPECT that when the typical 
business man allows his mind to roam 
along the avenue of postwar plan- 
ning, he finds himself torn between 
conflicting emotions. On one side is 
the time honored superstition that it’s 
bad business to count unhatched 
chickens or celebrate unwon victories. 
On the other is the thought that re- 
fusal to plan is a confession of weak 
faith in our ability to win the war. 
So plan we must, meantime making 
sure that our main and immediate ef- 
forts are concentrated on the victori- 
ous objective — without which our 
plans would be simply “the stuff that 
dreams are made of.” 

There are a few safe guesses that 
can be made right at the start as to 
the future trend of space heating. I 
don’t think there is any question, for 
instance, that even the most modest 
home will have automatic heat. I also 
expect homes—clear down to the sim- 
plest—to be given ever-better insula- 
tion, permitting ever-smaller heating 
plants. 


We've Only Scratched the Surface 


As to air conditioning, I think we 
have merely scratched the surface of 
this great and coming field. I think 
the condition of air in living quarters, 
and its effect on the health of the oc- 
cupants, will be a major study and 
a major business. People have al- 
ready had a taste, here and there, of 
something better in heating. They 
know that it is possible to have clean, 
wholesome air; proper humidity the 
whole year through; smooth, even, 
pervading heat every waking hour; 
cooling and dehumidifying in the hot 
days of summer. 

We of the heating industry will 
have to give the postwar world the 
even, automatically controlled heating 
and the proper air conditioning that 
people are learning to demand. What 
‘orm will it take? 





Plan Now 


Our main and immediate efforts 
must be concentrated on win- 
ning the war; we must also plan 
for the future. Mr. McDon- 
nell—president of McDonnell & 
Miller—speculates here on gen- 
eral developments in heating 
practice, gives his opinions of 
probable trends 





“Wet Heat” and “Dry Heat” 


You can be sure that there will con- 
tinue to be a clash between “wet 
heat” and “dry heat’”—to use the 
quick designations some of us apply 
to the warm air and to the hot water 
and steam camps. Each will claim 
that it has the royal road to ideal 
heating and air conditioning. My own 
opinions, I will admit, may be slightly 
warped. 

Yes, I am still loyal to hot water 
and steam heat. But despite this, I 
think we should look all the facts in 
the face, fairly and honestly. I think 
each of us should be ready to see the 
shortcomings of his own as well as 
the other fellow’s kind of heat. Only 
by seeing the faults can we correct 
them. There is no use fooling our- 
selves, and there is no use being 
fooled by others, either. 


As a matter of fact, there must be 
merit to both forms of heat or one 
would have crowded the other out of 
the picture long ago. Properly de- 
veloped, either is probably capable of 
far better results than it has achieved 
up to this time. Since both have their 
merits, the ultimate achievement of 
either will depend, first, on how much 
smart engineering goes into their de- 
velopment; and second, on how skil- 
fully their accomplishments are pub- 
licly explained. 
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More Radiation at Lower 
Temperature 


I think there is plenty of future for 
“wet” heat if we develop it properly, 
and then tell and show the public 
what we have. What form the de- 
velopment will take is difficult to 
predict, but I expect to see well-con- 
trolled, forced hot water become a 
predominant type of heating in 
smaller dwellings, with more radia- 
tion and lower temperature, if you 
please, rather than following the 
present trend of less radiation and 
higher temperatures in the radiators. 

I realize that this sounds like 
heresy—that it smacks of bringing 
back the big radiator with all the 
sales resistance the term “radiator” 
calls to mind. But why have the old 
style radiator at all? And why not 
give whatever we substitute for it a 
new name that gets clear away from 
the term “radiator”? 


Just what form the heating ele- 
ments will take I can only guess. 
Maybe they will be on the order of 
panel heating, but more in package 
form. Of course some miracle idea 
may stride forth, too, but most 
miracles just go along..looking for 
some place to happen. 

I expect to see a continuous type of 
heating and better control with less 
overshooting, hunting, and hot and 
cold spots. This, whether it is “wet” 
or “dry” heat. I expect to see. the 
manufacturers of primary heating 
develop a more complete and en- 
gineered package for the contractor. 
This is almost a must. 


Standardized Performance Ratings 


Above all, I should like to see all 
heating equipment—and I mean 
ALL—tested and rated by a national 
organization, set up by the industry 
to standardize performance ratings. 
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A refrigeration unit for resistance welding, with four coolant pumps and four 
piping circuits 


Proper Piping Is Important When 
Cooling Welding Electrodes 


ReEFrriGERATION has become an 
essential tool in the fabrication of the 
implements and materials of war. 
Innumerable new uses have been 
found for refrigeration during the 
last few years, particularly in indus- 
try. Welding is one example. 


When applying refrigeration to a 
resistance welding machine, the cool- 
ant (water, brine, or antifreeze) 
must be piped from the refrigeration 
unit to the welder electrodes. Since 
there is a large pressure drop 
through the electrodes and electrode 
holders, special care must be ob- 
served in laying out the piping so 
that a minimum pressure drop is 
added by the coolant circuits between 
the refrigeration unit and the welder. 


When we think of welding, we 
think of heat—glowing red or dazz- 
ling white—which causes metals to 
fuse together in a strong bond. The 
spectacle of two pieces of metal 
bristling with white frost coming to- 
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A. L. MUNSON TELLS WHY 
AND HOW OF REFRIGER- 
ATED RESISTANCE 
WELDING 


gether and making a weld appeals to 
the imagination because it is so con- 
trary to preconceived notions. The 
two are so diametrically opposed— 
heat and cold. But it is this combina- 
tion that has made aluminum spot 
welding entirely practical and faster 
than riveting. 

Spot welding is a metal fabricating 
process in which the fusing tempera- 
ture is generated at the joint by the 
inherent resistance of the joint to the 
flow of an electric current. 

In a resistance welding operation, 
the basic formula is expressed as 
“Heat equals /*RT,” in which J is the 
secondary (or welding) current, R is 
the electrical resistance of the parts 
being welded, and T is time. Three of 
the factors affecting this formula are 


current, time, and pressure; a1 
resistance welding machine 
have means for controlling then 

Current requirements for we 
aluminum are three or more time 
values used in welding steel of si: 
gage. A spot welder designed to 
two pieces of 1/16 in. thick steel w 
not be heavy enough to weld the 
thickness in aluminum. 

Pressure required to bring 
upper and lower electrodes togeth 
over the joint with sufficient fore: 
do the welding can be applied by a 
or hydraulic cylinders, The amour 
of pressure must be adjusted, sinc 
different types and sizes of maté 
require different pressures betwe 
the electrodes and the work. 

Timing control is essential in 
sistance welding. Electronic cont: 
provide timing in “cycles” instea 
seconds. Since there are 60 cycl 
each second in a normal power : 
ply, this means timing is possibl: 
1/60th of a second and even less 


- 
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Refrigerated 
Welding 


When we thirk of welding, we 
think of heat; thus, the spec- 
tacle of two pieces of metal 
bristling with white frost com- 
ing together and making a weld 
appeals to the imagination be- 
cause it is so contrary to pre- 
conceived notions. Refrigerated 
resistance welding of aluminum 
appeals to the imagination also 
because it is contributing so 
greatly to our war effort. 

Mr. Munson, manager of 
Frostrode Products, explains 
here the how and why of refrig- 
erated welding. Much of his 
comment is devoted to the nec- 
essary piping—for, as in almost 
every industrial process, piping 
plays an important role in this 
production technique. 





In order to make a weld, a welding 
machine must be arranged to perform 
certain functions in a certain se- 
quence determined by the settings in 
the control panel. Current cannot be 
permitted to pass through the elec- 
trodes until they have been brought 
together on the work under the 
proper pressure. Therefore, the ma- 
chine sequence would normally be: 

1) Squeeze Time—The process of 
bringing points together and holding 
them together under pressures for a 
definite time. 

2) Weld Time (Often broken up 
into a series of pulsations of heat 
time, coo] time, etc., as for steel to 
prevent overheating and melting of 
the material)—The duration time in 
which the welding current is applied. 
In aluminum welding this time is a 
fraction of one second since a very 
high current is used and must be of 
very short duration, due to the na- 
ture of the material. 

3) Hold Time—The time for which 
the points must remain closed after 
current flow has stopped to give the 
metal a chance to fuse and cool. This 
is sometimes called “forging pres- 
sure,” 

{) Off Time—When automatic 
operation is desired there must be an 
off time to allow moving the work to 
a new spot location in readiness for 
another weld. 

With synchronous timing controls, 
each timing cycle is begun at that 
point on the sine curve where it is 
zero in current value. This eliminates 
sudden line surges which are very ob- 
jectionable and which cause fuses to 
blow and power companies to object. 


Surface Preparation Important 


Before a weld can be made, the 
work must be cleaned and otherwise 
prepared. The purpose of surface 
Preparation is to eliminate wide 
variations in the heat of welding 
ca sed by variations in the contact 
surface resistance due to foreign mat- 


ter on the surface—and also to reduce 
the heating between work and elec- 
trodes. 

Work can often be ruined by im- 
proper treatment or cleaning, and in 
aluminum work, premature “pick up” 
of aluminum by the electrode face will 
result if the surface is contaminated. 
Since aluminum has the unhappy 
faculty of picking up soon enough 
even with proper cleaning, this clean- 
ing is important and is given a great 
deal of serious attention by welding 
engineers. 





The surface resistance of aluminum 
sheets is increased by the pressure on 
the sheet of foreign substances de 
posited either by handling or by som« 
chemical action of atmosphere, etc 
Fumes, smoke, moisture, etc., in the 
atmosphere will have definite effects 
on the oxide coating. Dirt, grit, and 
dust will also cause some trouble and 
can often limit the number of spots 
obtainable between electrode dress 
ings. 

Aluminum alloys readily alloy with 
copper, especially at high tempera 





Restricted space and the need for as few bends and fittings as possible make it a 
real problem to achieve a sensible and economical piping layout in these cabinets 
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Sketches illustrating various piping details for refrigerated welding 


tures. It is, therefore, important that 
the temperature of the copper elec- 
trode face, which is in contact with 
the aluminum, be kept as low as pos- 
sible, to avoid pick up of the alum- 
inum being welded. This is the basic 
reason for the use of refrigeration. 
We try to hold this face temperature 
below the fusion or alloying point in 
order to retard alloying, or pick up. 
If we could consistently do that we 
might be able to weld forever on one 
set of electrodes. 

Refrigeration also assists materi- 
ally in retarding the so-called “mush- 
rooming” of electrodes. Heat and 
pressure and the constant pounding 
together cause distortion in the shape 
of the electrode at the face. This, 
too, is a serious cause of short elec- 
trode face life. 

This bricf summary of welding 
practice will indicate what we are up 
against when we try to apply refrig- 
eration to a welding machine. It is 
essential to know welding before at- 
tempting to apply refrigeration to 
this complicated welding procedure. 

There is no easy way to determine 
refrigerating loads. Each size or 
thickness of sheet requires different 
heat. The condition of the sheet will 
cause variations. The type of oxide 
coating will cause variations. Each 
alloy will be different. 
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The condition and type of electrodes 
will cause variations. The throat 
depth and height must be considered. 
Any ferrous metal in the throat field 
will make a difference. The method 
of cleaning and consistency of clean- 
ing are important, as are atmospheric 
conditions and the polarity of elec- 
trodes. 

Cooling surface available in the 
electrode is of utmost importance, but 
only recently has much attention been 
paid to this factor. Coolant flow and 
volume of coolant are also very im- 
portant. All these factors and more 
must be considered when refrigera- 
tion is to be applied to welding. 


Coolant Temperature 


We have found the best coolant 
temperature to be between 0 F and 
10 F. A minimum of 2 gpm should 
be circulated through each electrode. 
However, there is some evidence in- 
dicating that for light gages of alum- 
inum (0.020 in.) a temperature of 15 
or 20 F works well. But in by far 
the greatest number of cases, 0 to 10 
F has given better results. 

For steel work, we often use 40 F, 
such as in gun type welders. But 
even for steel we have found 0 F 
desirable in many cases. With one 
welder, for example, which permits 
accurate heat treating after welding 






through use of a thermocouple ins 
one of the electrodes, armorplate ¢ 
be very successfully welded and h: xt 
treated after welding at this 0 F t 
perature. 


In this operation, a series of puls. | 
ing electrical currents of varying 
tensity are used so that any pre e. 
termined degree of heat can be 
curately obtained. Consequently, i: 
simple to obtain approximately 
same hardness and toughness in :\; 
weld as in the original metal. Refri¢ 
erated electrodes assist in the quich 
quenching and also retard point m) 
rooming. 


How Coolant Is Piped 


At present, we use electrodes cooled 
with a mixture of antifreeze, such as 
alcohol and water, fed to the 
through rubber hose and a % in. 
pipe. When we entered the field, w 
found that tip thicknesses ranging uy 
to % in. of metal between the coolant 
and face of the tip were in commo: 
usage. Naturally, this provided a: 
overwhelming wall for the refrigera- 
tion to work against. Changes in 
electrodes since then have reduced 
that wall thickness to the thinnest 
dimension which will maintain th: 
weight of the electrode under pres- 
sures encountered on the job. 

Electrode tips are commonly 
dressed with a file and/or oxalite pa- 
per of fine texture abrasive. This 
cleaning is one of the worst head 
aches, since it requires valuable pro- 
duction time. It usually takes from 
5 to as much as 20 min to clean on 
set of points. 

Refrigeration increases the current 
carrying capacity of the electrode at 
low temperatures. It is important 
that equal amounts of refrigeratior 
be supplied to each electrode for uni 
form results. Here is where the piping 
layout is important. As few fittings 
and as few pipe bends as possible 
should be used. Short, simple connec- 
tions are best. However, sometimes a 
central system is used, or a series of 
small multiple systems is employed 
The piping layout must be carefully 
considered on these multiple systems 
because it is essential that each elec- 
trode on each welder receive equa! 
and adequate coolant flow. 

It is impossible to say offhand what 
size refrigeration unit will be re- 
quired for a given job. One manufac 
turer makes a line of units ranging 
from % hp up to and including 10 hp 
but loads can only be determined from 
experience and welding knowledge 
There is no easy formula. Piping i 
used for many different duties im 
these welding applications. There is 
% and % in. air piping for supply- 
ing compressed air to the welder head 
There is % and % in. piping for 
water lines, high pressure oil lines. 
and coolant circuits. There are alse 
the electrical piping conduits, which 
are often 2 and 3 in. The numerous 
gages recording oil pressures, 4i! 
pressures, water pressures, coolant 
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pressures, and “Freon” pressures 
must have their individual pipe con- 
nections. There are several long pipe 
nipples welded into the coolant tank 
and filled with a light oil to serve as 
thermostat and thermometer wells. 

Most of the “Freon” piping and 
all of the coolant piping is normally 
insulated with 1% in. of good insula- 
tion. 

The accompanying illustrations 
show some piping arrangements and 
connections. Because these units 
must be compact, all the equipment 


must be crowded into a small space, 
and because only as few bends and 
restricting fittings as possible can be 
used, it is often a real problem to 
achieve a sensible and economical 
piping arrangement within the cabi- 
net. You will note that although 
these cabinets are almost completely 
filled by the compressor and brine 
tank and pumps, a neat and simple 
piping arrangement has been obtained. 
The pictures were taken before insula- 
tion was applied so that the piping 
arrangements could be seen. 


WHY A LOWER NIGHT 
TEMPERATURE SAVES FUEL 


Tue EpiTror— 


Applications for supplementary fuel 
oil rations have indicated that opinion 
still is divided as to whether or not 
fuel can be saved by lowering tem- 
peratures at night. The surprising 
feature is that so many think that it 
is a matter of opinion rather than of 
fundamental law. 

The following comparison has en- 
abled some laymen to understand the 
principle. Previous recommendations 
for saving fuel by lowering night 
temperatures apparently have not 
convinced everyone to do so, because 
the principle involved has not been 
explained. Many understand saving 
by insulation, and by lowering tem- 
peratures for long intervals but not 
by lowering temperatures over night 


or for any period of short duration. 


Prior to the war, lack of general 
knowledge of heating principles was 
of little consequence, but it is of 
vital importance now. It is possible 
that as much as 3 or 4 per cent of 
the oil now used for space heating 
might be saved by making available 
to everyone a simple explanation of 
one fundamental principle. 


The fundamental natural law of 
heat transfer applied to space heat- 
ing is that the rate of heat loss is 
exactly proportional to the difference 
in temperature between inside and 
outside. Therefore, for given condi- 
tions any reduction in average inside 
temperature will result in a saving 
exactly proportional to the reduction 
in temperature difference. 





The saving obtained by lowering 
temperatures at night may be par- 
tially offset in infrequent cases in 
which the fuel oil burner and furnace 
or boiler are not coordinated. In 
such cases, oil is burned at a much 
greater rate than the 
boiler can absorb heat from the burn- 
ing fuel and transfer it to the occu- 
pied space. The excess heat which 
cannot be absorbed during the long 
period of burner operation in raising 
to daytime temperature is lost up the 
chimney. 

Compare a tank 75 in. in height 
having a narrow slit from top to bot- 
tom with water flowing in at the top 
at the same rate it flows out the slit 
to a building being maintained at a 
temperature of 75 F when it is 0 F 
outside. 

Assume the supply of water to be 
shut off until the level in the tank 
drops to 60 in. and then turned on 
until the level again reaches 75 in. 
During this interval, less water is 
used than would have been if the 
level had been maintained at 75 in., 
the amount being directly propor- 
tional to the difference in average 
water levels. Obviously, water at any 
level below 75 in. will not run out as 
fast as it will at 75 in. Flow of heat 
is similar. 

In regaining the 75 in. level, how- 
ever, if water were admitted in such 
a way as to splash over the sides of 
the tank, some of the saving in water 
would be lost. This is similar to 
heating plants in which fuel is burned 
faster than the heating equipment 
can absorb it.—R. A. PARSONS. 


STOKER MAKERS TO ESTABLISH FIREBOX DIMENSIONS; 
ADOPT STATEMENT ON DUST TREATMENT OF COAL 


P-ominent among the problems and 
subjects given consideration at the 
mechanical underfeed coal stoker in- 
dustry’s second annual war confer- 
ence and the 24th annual meeting of 
the Stoker Manufacturers’ Associa- 
tion held at Lake Wawasee, Ind., last 
month was the proposed organization 
of a new heating industry promo- 
tional effort named the Indoor Climate 
Institute. Following a presentation 
of this institute’s aims and purposes 
by J. M. McClintock, SMA president, 
who represents the stoker industry on 
the institute’s organization commit- 
tee, the association’s membership 
unanimously endorsed the project. 


The association also approved rec- 
ommendations of the engineering and 
research committee to establish mini- 
mum firebox dimensions for stoker 
fired boilers and furnaces from the 
small domestic sizes to commercial 
and industrial boilers having a capac- 
ity of 1200 lb per hr of coal, stoker 
fired; to establish a uniform method 
of rating and testing stokers; and to 
affix SMA plates to all stokers of 


member companies meeting test re- 
quirements certifying the feeding rate 
of various size stokers. A statement 
prepared by the association's engi- 
neering and research committee con- 
cerning the dustless treatment of 
stoker coals with hygroscopic salt base 
solutions was approved as follows: 


“The two most common materials 
which have been used for dust allay- 
ing treatment of stoker coals are: 
(1) Solutions of hygroscopic salts 
(primarily calcium chloride); (2) 
Oils and waxes. 


“Under the War Production Board 
limitation order L-56, as amended in 
May, 1942, the use of oils and waxes 
was prohibited for the purpose of 
dust allaying of coal. This federal 
regulation leaves only the salt base 
materials commercially available for 
this purpose. 

“The increased use of salt base ma- 
terials brought about by the prohibi- 
tion of the use of oils and waxes has 
prompted many inquiries to the Stoker 
Manufacturers Association and its in- 
dividual members as to the possible 
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harmful effects of such treatment on 
automatic coal stoker equipment. 

“The members of the Stoker Manu- 
facturers Association, through their 
engineering and research committee, 
have carefully reviewed the results of 
the two above methods for treating 
stoker coal. Solutions of hygroscopic 
salts are effective in allaying dust 
only when the coal is stored in a damp 
atmosphere. 

“The following is a brief statement 
of the stoker industry’s experience: 

“Over a period of years and on 
many thousands of stoker installa- 
tions it has been found that the deter- 
ioration of metal parts by corrosion 
has been greatly accelerated and that 
the maintenance cost has been higher 
on stokers which have used coals 
treated with hygroscopic salts (pri- 
marily calcium chloride, with or with- 
out inhibitors). 

“Where circumstances dictate the 
use of such treatment, it should be 
with a recognition of the fact. that 
the maintenance cost may be _ in- 
creased and the life of the equipment 
shortened.” 
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Water Sprayed 
Direct 
Expansion 


Coils 


Their Theory and 


Characteristics 


appeared on p. 296 of the June issue. 
This figure has been discussed in pre- 
ceding sections. To select a coil, first 
assume some location for point 2 on 
line 3-5. Next, figure the weight of 
air required by means of equation 9, 
p. 295, June issue. After the weight 
to be circulated has been determined, 
the percentage of outdoor air in the 
mixture can be figured from the given 
quantity of outdoor air. Point / can 
then readily be located. If the speci- 
fied quantity of outdoor air amounts 
to, say, 20 per cent of the total quan- 
tity of air to be circulated, distance 
1-3 will be 20 per cent of distance 
3-4. After line 1-2 of Fig. 9 has been 
drawn and extended to point 6, a 
whole series of parallel lines can be 
drawn which will determine points 
1 and 6 for various values of point 2 
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Fig. 11—Characteristic curves for an installation in which volume of outdoor 
air is constant 


ALTHOUGH USED EXTENSIVELY IN THE MANUFACTURE AND TEST- 
ING OF WAR GOODS, THE FUNDAMENTALS OF SUCH COILS HAVE 


NEVER BEFORE BEEN 


THE theory and characteristics of 


ANALYZED AS COMPLETELY AS IN THIS 
TREATMENT BY WILLIAM GOODMAN 

along line 3-5 of Fig. 9. Once a 

series of parallel lines has been 


water sprayed direct expansion coils 
have been discussed in detail in 
the April, May, and June issues of 
HPAC. We conclude our treatment 
of the subject this month with the 
following information on selecting 
coils for a constant quantity of out- 
door air, selecting a coil for all re- 
circulated air, and selecting a coil for 
a given refrigerant temperature. 


Selecting Coil for a Constant Quantity 
of Outdoor Air 


The cycle in which a_ constant 
quantity of outdoor air is supplied is 
illustrated diagrammatically on the 
psychrometric chart of Fig. 9, which 


Copyright, 1943, by William Goodman. 
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drawn —from which corresponding 
values of Mi, he, and hw can be deter- 
mined—the method of selecting and 
computing the coils is identical with 
the methods illustrated by example 5, 
on pp. 298-299, June issue. 


The variations in cfm and area per 
ton of internal load and the variation 
in refrigerant temperature for va- 
rious assumed spray water tempera- 
tures are shown in Fig. 11. This 
figure was plotted for the conditions 
of example 5 except that the quantity 
of outdoor air was assumed to be con- 
stant at a value of 1350 lb per hr 
per ton of internal load. Notice in 
Fig. 11 that, unlike the case in which 
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the percentage of outdoor air is cop. 
stant, the required area continu ||) 
increases as the spray water tempvra 
ture is increased. Notice also ‘ha; 
the cfm per ton changes rapidly ¢.p¢. 
cially at the lower spray water ‘en 
peratures. The cfm per ton a; 
proaches infinity as the lowest 
sible spray water temperature 5; 
52.1 F is approached. As describe; 
in a preceding section, this lowes 
possible spray water temperatu: 
obtained by drawing through po 

of Fig. 9 a condition line paral]: ; 
condition line 1-6. The lowest poss 
ble spray water temperature is rea 
at point 8 where the dotted 
through point 2 intersects the satura 
tion curve. 

As the quantity of air increase: 
the area required decreases. He 
in selecting a coil, it is necessary t 
make a compromise between a reg 
sonable quantity of air and a reasor 
able area. What is reasonable » 
of course depend upon the condition: 
surrounding the particular installa 
tion for which the coil and air \ 
ume are to be selected. Occasional! 
the necessity of avoiding too low 
refrigerant temperature may dictat 
the choice of area and air quantity 

Note in Figs. 10 [p. 298, Jun 


issue] and 11 that for the same spray | 
water temperature the refrigerant | 


temperature is also the same. |; 
other words, for both a constant per 
centage of outdoor air and a constant 
quantity of outdoor air, the refrig 


erant temperatures are the same for 


the same spray water temperatur 
If this is true, then according 
equation 3 [p. 167, April issue] ¢ 
ratio Q/A must also be the same fo: 
both cases. 


Selecting Coil for All Recirculated Air 


Fig. 9 [p. 296, June issue] wil! al: 
be used to illustrate the case in w! 
no outdoor air is used, only air wit! 
drawn from the conditioned room \ 
ing circulated. For the purpos 
this discussion, ignore points / and . 
of Fig. 9. 

When all return air is used, th 
air in the condition represented | 
point 3 is withdrawn from the roon 
and enters the sprayed coil i: 


same condition. The air must hf 


cooled to some point like 2 along lim 
8-5. In this case, line 8-5 represents 
both the moisture ratio line for th 
room and the condition line alon 
which the cooling of the air must tak 
place. When only recirculated air * 
used, the moisture ratio line and ! 
condition line coincide. 
both the moisture ratio line and © 
condition line coincide, it is obvict 
that regardless of where point - * 
located along line 3-5 the spray wat’ 
temperature must be constant 4! 
represented by point 5 of Fig. °. 
After locating point 5, from whi 
the spray water temperature 's © 
termined, the ratio A/G can be co" 
puted for various assumed locati™ 
of point 2. The most convenient W# 
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of figuring the ratio A/G for various 
locations of point 2 is by means of 
the following formula [derived on 
p. 327 of the May, 1938, HPAC]: 


In equation 12, natural logarithms 
must be used. To use logarithms to 
the base 10, the following form of 
equation 12 is used. 

, hs — he 

2.3 loge ———— 

og: ae ae 

Inasmuch as hy and hy. are known 
and A, is assumed, either equation 12 
or 12a can be used to find M. Equa- 
tion 2 [p. 166, April issue] can then 
be used to find the ratio A/G. When 
solving for M for different values of 
h., the value of hs will of course be 
constant regardless of the value of hz. 

For any assumed location of point 
2, the value of G can be found by 
means of equation 9 [p. 295, June 
issue]. Knowing A/G and G, the 
value of A can be computed. 


The variations in area, cfm, and re- 
frigerant temperature for this case 
are illustrated in Fig. 12. This figure 
has been plotted for the conditions of 
example 5, except of course that no 
outdoor air was figured. The area re- 





is increased. Lower refrigerant tem- 
peratures are required with higher 
wet bulb temperatures because of the 
decrease in area. 


Selecting Coil for Given Refrigerant 
Temperature 


When the refrigerant temperature 
is fixed, only one surface area and 
one air quantity will satisfy the con- 
ditions imposed by a given moisture 
ratio line. Unlike the preceding cases 
in which the refrigerant temperature 
was not fixed, no choice of area or 
efm is possible when the refrigerant 
temperature is given. 

If curves like those in Figs. 10 and 
11 have been prepared, it is possible 
to read from these curves the re- 
quired area and cfm for the given 
refrigerant temperature. Thus, if the 
required refrigerant temperature 
were 40 F for the case illustrated in 
Fig. 10, the spray water tempera- 
ture would be 54.1 F; the required 
air quantity would be 910 cfm; and 
the required surface area 63 sq ft per 
internal ton. For the case illustrated 
in Fig. 11, for a refrigerant temper- 
ature of 40 F, the spray water tem- 
perature would also be 54.1 F; the 
required air quantity would be 1,020 
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Fig. 12—Characteristic curves for an installation in which 100 per cent recir- 
culated air is used. No outdoor air to be supplied 


quired decreases rapidly with an in- 
crease in the assumed wet bulb tem- 
perature of the air supply. However, 
as the wet bulb temperature of the 
air supply is increased, the required 
air quantity increases. Hence, for this 
case it is also necessary to com- 
promise between the quantity of air 
to be circulated and the area of the 
coil to be installed. Notice also that 
the required refrigerant temperature 
falls as the final wet bulb temperature 


cfm; and the required surface area 
61 sq ft per ton of internal load. 

If curves like those in Figs. 10 and 
11 have not been prepared, the re- 
quired cfm, final temperature of the 
air, and the spray water temperature 
can be determined directly from the 


psychrometric chart. The method of 


determining these quantities for the 


case in which a constant percentage 
of outdoor air is to be supplied is 
illustrated on the skeleton psychro- 
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Fundamental 


Sprayed direct expansion coils 
are widely used in air condition- 
ing and refrigeration work. 
Coils sprayed with water are 
used in air conditioning, and 
brine sprayed coils are, of 
course, used in low temperature 
air conditioning and refrigera- 
tion installations. 

Because such coils are used 
extensively today for all kinds 
of manufacturing and testing in 
connection with the war effort, 
a fundamental treatment of 
their theory and characteristics 
is especially timely. 

In spite of the fact that such 
coils have been used for many 
years, such a treatment has 
never before been published. 
. . « In the article of which this 
is the fourth and concluding 
part, the theory and character- 
istics of water sprayed coils are 
covered in a simple and thor- 
ough fashion with many illus- 
trative examples to show not 
only how the characteristics of 
such coils are computed, but 
also to show the effect of varia- 
tions in the various quantities 
which affect the performance. 

A thorough understanding of 
the basic characteristics and 
theory of sprayed coils should 
result in much more efficient and 
satisfactory installations. . . . 
Mr. Goodman is consulting engi- 
neer, the Trane Co., and a mem- 
ber of HPAC’s board of consult- 
ing and contributing editors. 








Symbols 


A = area, sq ft; 


G=weight of dry air through 


coil, lb per hr; 


h, = initial enthalpy (total heat 


content) of air 


entering 


sprayed coil, Btu per lb of 
dry air; 

hs= final enthalpy (total heat 
content) of air leaving 
sprayed coil, Btu per lb of 
dry air; 

he= enthalpy (total heat con- 
tent) of room air, Btu per 
lb of dry air; 

he =enthalpy (total heat con- 


tent) of saturated air at a 


temperature equal 


to the 


temperature of the spray 
water, Btu per lb of dry air; 
M=a quantity defined by equa- 
tion 2 [p. 166, April issue]; 
N=a quantity defined by equa- 
tion 6 [p. 167 April issue]; 


N.= limiting value of N as 


de- 


fined by equation 8 [p. 246, 


May issue]; 
Q = total quantity of heat 
moved from the air, Btu 
hr; 
Q;: =total internal heat gain 
conditioned s 


re- 
per 


of 


ace (equals 


sum of sensible and latent 


heat gains), Btu per hr; 
Z= uantity that depends 
mt 


on 


see Table 1, p. 166, April 


issue]. 
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Fig. 13— Diagrammatic illustration 
on psychrometric chart of method of 
determining final wet bulb tempera- 
ture and cfm for installation in which 
both percentage of outdoor air and 
refrigerant temperature are given 





TEMPERATURE 


metric chart of Fig. 13, which is simi- 
lar to Fig. 8. Because the percentage 
of outdoor air is to be constant, point 
1 may be located immediately on line 
3-4. Corresponding values of cfm and 
final wet bulb temperature for any 
given spray water temperature can 
be read from curves like those in Fig. 
7 [p. 244, May issue] or computed 
by the methods illustrated in example 
4 [p. 247, May issue]. Although ex- 
ample 4 shows only how the total 
load on the coil can- be computed, the 
final wet bulb temperature can be de- 
termined from the computed value of 
the total load by means of equation 
10 [p. 299, June issue]. 

Once several sets of corresponding 
values of spray water temperature 
and final wet bulb temperature have 
been found, the psychrometric chart 
can be used. First, an assumed 
spray water temperature is located, 
like point 6 on Fig. 13, and a condi- 
tion line drawn from point J to point 
6. The computed final wet bulb tem- 
perature corresponding to the as- 
sumed spray water temperature is 
then plotted on line 1-6 like point 7. 
This process is repeated for a num- 
ber of different spray water tempera- 
tures and their corresponding com- 
puted final wet bulb temperatures. A 
curve like the dashed curve of Fig. 
13 can then be drawn through the 
points representing the various final 
wet bulb temperatures. The curve 
drawn through points 1, 2, and 7 of 
Fig. 13 represents the final wet bulb 
temperatures obtainable for various 
spray water temperatures for the 
constant given refrigerant tempera- 
ture. 

Obviously, if state 3 of Fig. 13 is 
to be maintained in the conditioned 
room, air must be obtained from the 
sprayed coil in a state which can be 
represented by a point on the mois- 
ture ratio line 3-5. However, for a 
constant refrigerant temperature, the 
points representing the final wet bulb 
temperatures that can be obtained 





from a coil all lie along the curve 
through points 1, 2, and 7. Conse- 
quently, there is only one final wet 
bulb temperature which lies both on 
curve 1-2-7 and line 3-5. This final 
wet bulb temperature is represented 
by point 2 at the intersection of 
curve 1-2-7 and line 8-5. Hence, for 
the conditions of this problem, the air 
must be supplied to the conditioned 
room in a state represented by point 
cA 

The volume of air to be supplied 
must be determined according to the 
enthalpy change from points 2 to 3 
by means of equation 9. After the 
required air quantity and the final 
wet bulb temperature—that is, the 
final enthalpy—have been found, the 
required area can be computed by 
means of either equation 3 [p. 167, 
April issue] or by the method illus- 
trated in example 4 [p. 247, May 
issue]. 

The case in which the quantity of 
outdoor air is to be constant is illus- 
trated diagrammatically on the skele- 
ton psychrometric chart of Fig. 14. 
In this case, the initial enthalpy of 
the air entering the coil will vary 
with the quantity of air being cir- 
culated. 

To solve the problem in which both 
the quantity of outdoor air and the 
refrigerant temperature are constant, 
it is neeessary to first locate on the 
skeleton psychrometric chart of Fig. 
14 point 3, representing the state of 
the room air, and point 4, the state 
of the outdoor air. Fig. 14 is similar 
to Fig. 9. Connect these two points 
by a straight line as shown. First 
assume some initial wet bulb tem- 
perature such as point / on line 8-4 
and extend a condition line to the 
saturation curve at point 6, which 
represents the temperature of the 
spray water. The method of deter- 
mining the slope of line 1-6 is dis- 
cussed in the next paragraph. A 
whole series of parallel straight lines 
are drawn, as illustrated in Fig. 14, 
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Fig. 14— Diagrammatic illustration 
on psychrometric chart of method of 
determining final wet bulb tempera- 
ture and cfm for installation in which 
both volume of outdoor air and re- 
frigerant temperature are given 


through various 


state point can be found. 
The slope of the parallel cond +o; 


lines such as 1-6 of Fig. 14 cai. by | 


computed by means of equation (,) o; 
the footnote on p. 297 of the . un 


issue. After the slope has been com. | 
puted by means of this equation. th. 


condition lines can then be drawn | s¢ 
p. 60 of the author’s book, Air (op 
ditioning Analysis]. 

Knowing the initial enthalpy, th 
spray water temperature and the 


given refrigerant temperature, th: ‘ 


method illustrated in example 4 cay 
be used to solve for the ratio \. \ 
Then, by means of Table 4 [p. 24 
May issue] the value of Z can be de. 
termined. Using equation 1 [p. 166. 
April issue] the value of Q/G can be 
found. Then, by means of equatior 
10 [p. 299, June issue] the values of 
hs, the final wet bulb temperatures of 
the air, can be determined for each 
condition line. 
temperature is then located on the 
cooling line for which it was com. 
puted. As illustrated in Fig. 14, » 
dotted curve is then drawn through 
all of the final wet bulb points. The 
intersection of this curve with line 
3-5 at point 2 of Fig. 14 determines 
the required final wet bulb tempera- 
ture to which the air is to be cooled 
by the coil and the quantity of 
chilled air which must be circulated 
to the conditioned room. 

After point 2 has been located, the 
area required to cool the air to point 
2 can be computed by the method 
illustrated in example 4. 





ANTHRACITE DISTRIBUTION 
REGULATED 


A temporary distribution measur 
(regulation No. 2) to insure tha’ 
every community will receive its fai 
share of the anthracite produced pric 
to the institution of a permanent war 
time hard coal program was 4): 
nounced June 21 by Solid Fuels Ad 
ministrator Harold L. Ickes. 

“The safety of next winter's fur 
supply requires that immediate « 
tion be taken to assure that each com- 
munity will receive its fair share 0! 
the anthracite produced between no¥ 
and the time a permanent progra” 
can be _ instituted,” Administrator 
Ickes said. “The provisions of reg’ 
lation No. 2 are designed to assure 
that this will be done. There is é 
grave responsibility upon the reta 
dealers within each community to se 
that the coal is fairly distribute 
among the ultimate consumers. ! 
strongly urge that dealers, in so fa! 
as practicable, deliver to each domes 
tic user no more than two-thirds o 
his annual supply prior to Octobe! 
so that each consumer will have 
opportunity to get his fair share « 
the available coal.” 
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assumed in <j) i 
points along line 3-4. In this mar ne; | 
the temperature of the spray w te; | 
corresponding to each assumed in tia) | 
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SAVE FUEL TO AID WAR EFFORT 
BY WIDER USE OF CONTROL 


National District Heating Association Hears Reports 
on Many Topics at Annual Meeting Held in Pittsburgh 


at T ue week of June 7 was “heating 
the & 


ae en aah Se 


week” in Pittsburgh. The American 
Society of Heating and Ventilating 
Engineers held its semi-annual meet- 
ing (reported elsewhere in this issue) 
at the William Penn on June 7 and 8, 
the Smoke Prevention Association 
met at the William Penn the same 
week, and the National District 
Heating Association assembled on 
June 9 and 10 at the Hotel Schenley 
for its annual meeting. Heating men 
interested in both the ASHVE and 
NDHA gatherings found it of dis- 
tinct advantage to have the two af- 
fairs in the same city, one imme- 
diately following the other but not 
overlapping. Many also took the 
occasion to drop in on sessions of the 
SPA. 

Almost 150 members and guests 
registered for the district heating 
meeting to participate in a full pro- 
gram of discussions on wartime 
methods and _ problems. Use of 
building temperature control to save 
fuel was perhaps the most important 
of these topics. Philippe Schere- 
schewsky, formerly of Paris, started 
things off with an international flavor 
by describing the Paris district heat- 
ing system and giving some high- 
lights of its construction and opera- 


§ tion. 


Comparing Steam Consumption 
of Buildings 


One of the most interesting discus- 
sions comprised a study of the steam 
consumption of twd theoretical build- 
ings presented by F. Lee Rapson as 
a part of the report of the commer- 
cial relations committee, of which 
George H. Tuttle is chairman. Tak- 
ing two buildings, one of 2,415,600 
cu ft and the other of 251,580 cu ft 
volume, and using five different as- 
sumed exposures for each, he figured 
the steam consumption for each on 
the basis of pounds of steam per 1000 
square feet exposure per degree day. 
Exposure was taken as the exposed 
wall (including glass) area plus one- 
half the roof area. The 10 values 
thus obtained, for the two buildings, 
each with five assumed exposures, 
were 18.3, 19.2, 17.5, 20.6, 15.9, 22.3, 
22.3, 20.5, 22.7, and 17.5. 

Mr. Rapson demonstrated that on 
the exposed area basis, the discrep- 
ancies in steam consumption figures 
are much less than when the steam 
consumptions of buildings are com- 


pared on a building volume basis as 
heating steam consumption is pri- 
marily a function of exposed building 
surface rather than building volume. 

Additional evidence on the desir- 
ability of comparing building steam 
consumptions on the exposed area 
basis rather than the building volume 
basis was given by A. R. Mumford, 
in a paper which was part of the 
research committee report. He found, 
too, that steam consumption based on 
square feet of exposed area gave 
more consistent results than when 
based on cubic feet of heated space. 
About 100 buildings in seven differ- 
ent cities were included in his study; 
further investigation of the subject 
was recommended. 


Fuel Conservation with Temperature 
Control 


In a thorough and convincing talk 
on the application of temperature 
control to fuel conservation in large 
buildings, Henry T. Kucera stressed 
the importance to our war effort of 
allocating materials for unrestricted 
manufacture of such controls. In- 
creased use of coal last year due to 
the war and to fuel oil rationing has 
made necessary the allocation of 
steel, bearing brass, etc., for con- 
struction of open top railroad cars. 
Based on the weight of materials to 
construct such a car, the amount of 
coal hauled per car per year, and the 
fuel savings that can be obtained in 
large buildings by the application of 
temperature control, Mr. Kucera said 
that materials allocated for manufac- 
ture of temperature controls can do 
100 times the job they do when used 
to manufacture railroad cars. In 
addition, by conserving coal through 
temperature control, there are many 
other savings, such as manpower in 
the mines, trucking, etc. 

Mr. Kucera said also that it is the 
larger buildings—industrial, commer- 
cial, and institutional—that represent 
the most attractive possibilities for 
conserving fuel because of the tre- 
mendous fuel needs of such struc- 
tures. The widespread application of 
temperature controls to the heating 
systems in big buildings is the most 
feasible means of achieving fuel 
economy, he asserted. 

In a comment on the subject of 
building temperature control for sav- 
ing fuel, P. A. Hyde mentioned the 
case of a building in Akron which is 


Heating, Piping & Air Conditioning, July, 1943 


served by district steam. This build- 
ing has 24,000 ft of radiation and 
was heated by a one pipe Paul sys- 
tem. It was necessary to carry 9 psi 
steam pressure. 

A 40,000 sq ft vacuum pump was 
installed which paid for itself the 
first season through better steam cir- 
culation. The building now has a 
subatmospheric heating system with 
two zone control. All ends of the 
mains were trapped and radiators 
were orificed. The $3600 cost of 
modernization was paid off in four 
years, and the system operates at 15 
in. vacuum most of the time. 

Mr. Hyde said that a most effective 
method of “postwar planning” for 
district heating companies is to re- 
duce steam consumption of their 
customers now by wide application of 
temperature control equipment. In 
this way, the district steam companies 
will not lose customers to other fuels 
after the war is over. 

In the report of the commercial re- 
lations committee, Mr. Tuttle pre- 
sented some results of temperature 
control installations on district heat- 
ing customers’ premises. The steam 
savings effected by 36 installations 
averaged 14 per cent, and the average 
number of years required to pay off 
the investment was 4.7. 





14% Saving 


Steam savings effected by 36 
installations of temperature con- 
trol in customers’ premises aver- 
aged 14 per cent and the number 
of years required to pay off the 
investment averaged 4.7, according 
to one report presented at the 
NDHA’s meeting last month. In 
another report, it was shown that 
allocation of critical materials for 
manufacture of control can do 100 
times the job if the materials were 
devoted to construction of railroad 
ears for hauling coal. 

Many other reports on wartime 
problems featured the meeting. 
An interesting presentation 
showed that steam consumptions 
of different buildings can logically 
be compared on a basis of “pounds 
of steam per 1000 square feet of 
building exposure per degree day,” 
using the total wall area (includ- 
ing glass) plus one-half the roof 
area as the exposure area of the 
building. 
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A number of the speakers referred 
to the many conversions to district 
steam from fuel oil, due to the oil 
rationing program. In New York, 
some 300 buildings have changed over 
to street steam service. There was 
much discussion of the possible place 
of oil as a building heating fuel in 
the postwar period, and the opinion 
was expressed that it might be re- 
stricted because of the many new 
uses for our petroleum resources. The 
matter is of importance to the steam 
utilities from the standpoint of the 
possible number of re-conversions to 
oil from central steam when oil ra- 
tioning is no longer necessary. 


Many Committee Reports 


James E. Harris gave the report 
of the insurance committee, discuss- 
ing insurance problems of small com- 
panies. The discussion included fire 
protection, performance bonds, boiler 
and machinery insurance, insurance 
provisions in contracts with the 
American Boiler Manufacturers As- 
sociation, hold harmless agreements, 
and insurance required of contractors 
and subcontractors. 

J. Earl Seiter presented the rates 
and regulations committee report. 
He urged a rate study to develop a 
new rate which would be fitted to the 
district heating industry. 

The report of the sales develop- 
ment committee was presented by 
R. D. Martin; he told of the growth 
of business of the New York Steam 
Corp. due to the fuel oil situation in 
the east. David W. Loucks stressed 
the necessity of efficient service and 
continued customer relations as a 
postwar measure, and Harry A. 
Weitzman suggested studies of fuels, 
rates, and other conditions which 
would have an influence on the post- 
war business of the industry. He 
urged that research be featured. 

According to Vernon F. Alley, the 
problem of wartime sales is to retain 
customer contacts and assist custom- 
ers and contractors in obtaining suf- 
ficient materials for maintenance. 

The meters and accessories com- 
mittee under the chairmanship of 
A. W. Wieters, presented three pa- 
pers: Unusual Meter Maintenance 
Due to War Conditions, by Richard 
H. Brown; Testing Condensate Me- 
ters by Testing Drums Only, by J. C. 
Butler; and Methods and Materials 
Used in Cleaning Meter Drums, by 
Randall J. Bodin. 

W. Wisschusen presented’ the 
operating statistics committee report 
for Thomas P. Brown, the committee 
chairman. The analysis showed an 
increase in sales volume and revenue 
for practically all companies, and 
colder weather in most districts. 
There was a continued increase in 
cost of fuel and a decrease in the 
number of employees, with consider- 
able increases in hourly rate and total 
hourly cost. 

John F. Collins, Jr., read his prog- 
ress report on weather statistics, 
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stating how the NDHA, with other 
interested societies and associations, 
was working on a standard method of 
reporting weather statistics in co- 
operation with the U. S. Weather Bu- 
reau. Varying methods of determin- 
ing degree days in larger and smaller 
cities have caused confusion in some 
areas. 

The report of the chemistry com- 
mittee was given by Leo F. Collins. 
In a paper entitled Some Unusual 
Uses of Steam and Condensate, Louis 
Shnidman suggested the purging of 
tanks of inflammable gases, the de- 
contamination of buildings of war 
gases, etc. 

Dr. D. S. McKinney described some 
of the research work being done at 
Carnegie Tech in connection with the 
venting of gases from steam utiliz- 
ing equipment. Max Hecht described 
briefly the desirability of having 
standards of water analysis and 
water testing methods. 

R. B. Donworth presented the sta- 
tion engineering report. His first 
paper had to do with chemical war- 
fare as it affected plant operation. 
Mr. Donworth recommended that in 
case of gas warfare, plant operating 
personnel be scattered to reduce cas- 
ualties. He also recommended well 
equipped decontaminating crews. 
Considerable discussion followed Mr. 
Donworth’s presentation. The report 
of the committee also included a sum- 
mary of the principles for safe stor- 
age of coal. 

Major G. K. Saurwein gave the 
report of the distribution committee. 
The first paper was Wartime Conser- 
vation of Critical Materials in Con- 
structing Underground Steam Lines. 
A. A. Sellke showed how welding 
flanges and expansion joints could be 
fabricated. He also described a con- 


mem 


crete manhole cover which has |e, | 


developed to conserve critical mite. | 


rials. 

Another paper, which was not } a; 
gave plans for distribution sy-tey 
protection and operation in even: of 


air raids or other war incidents. [hj 
paper covered the plans for pr tec. [ 


tion of several companies. 

W. W. Stevenson told how his «oy». 
pany had repaired damage to under. 
ground piping insulation by filling thy 
conduit with a lean mixture of cop. 
crete. 


Methods of mechanical drainage of F 


steam manholes and tunnels, an 
methods of protecting manhole equip. 
ment against corrosion, were pre. 
sented by Paul Chenzoff. 
Following a short description, , 
colored motion picture was shown of 
the solid pour steam pipe conduit re. 


cently installed in Detroit. The fea.f / 


ture of this conduit is that the con. : 


crete is poured in one operation di. 
rectly around the waterproofed jacket 
of the insulation. Considerable dis. 
cussion followed this moving pictur: 


Walker Made’ Honorary Member 


A feature of the meeting was th 
award of honorary membership in th 


NDHA to J. H. Walker, “whos 


achievements in his chosen field an 

beyond ordinary measure.” 
Officers elected for 1943-44 con- 

prise J. J. Schenk, president; Sterling 


S. Sanford, first vice president; Ray 


M. McQuitty, second vice president 
John F. Malone, third vice president 
and William A. Herr, L. C. Killen 


and R. D. Martin, executive commit- f 


tee. John F. Collins, Jr., is secre. ; 


tary-treasurer of the NDHA and the 


headquarters office is at 827 N. Ev : 


clid Ave., Pittsburgh. 


WHY STOKERS ARE ESSENTIAL 
IN OUR TOTAL WAR PLAN 


In A “report to the War Production 
Board” on the stoker industry to- 
day, recently issued in printed form 
by the Stoker Manufacturers’ Asso- 
ciation, there is presented a convinc- 
ing list of reasons why mechanical coal 
burning equipment is essential in our 
war effort. These reasons are that 
stokers burn bituminous or anthracite 
coal or lignite; nearly a million stok- 
ers are in service; stokers use less 
coal; they use local coals (and thus 
conserve transportation and man- 
power); they save labor required for 
heating plant operation; greater 
steam output may be obtained with 
stokers as compared to hand firing; 
stokers save critical materials (by 
stepping up steam output of present 
boilers); they save oil and gas 
(through conversion); stokers help to 
reduce and abate smoke: and, finally, 
“stokers save money for bonds and 
taxes.” 


To avoid seriows delays in produe- 
tion and interruptions to critica 
manufacturing schedules, it is neces 
sary that sufficient materials be allot- 
ted to the stoker industry to allow a 
unrestrained flow of stoker repair 
items to users, says the report. 

The report concludes by saying 
that the stoker industry made unusua 
progress during the depression year 
if for no other reason than that sto 
kers saved fuel and money then 
Therefore, in wartime the stoker is‘ 
far more valuable product, even f 
measured only in terms of its inherett 
nature to conserve fuel. As the wi 
lengthens and the need for more an 
more production and more and mort 
power and steam and heat are neces 
sary, stokers must fit more carefull) 
into the pattern of total war planning 
being undertaken by many of the 
tion’s leading business executives " 
cooperation with federal agencies. 
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STEAM. The synthetic rubber plant operated for the BUTADIENE PURIFICATION. An inhibitor is added to 
rovernment by United States Rubber Co. at Institute, butadiene in storage to prevent premature polymerization. 
"West Va., will consume 190,000 lb per hr of steam. The rhe inhibitor must then be removed in the chemical appara- 
full capacity of the plant will produce enough synthetic tus shown here before butadiene is pumped to the reactor 
: rubber to make 63,000 passenger car tires daily area 





c AMERA! 


PIPING ... PIPING... and more PIPING 
—plus tanks, pumps, valves, flow control 
first impression of a synthetic rubber plant 





TRANSFER PUMPHOUSE. The raw materials, butadiene REACTORS. The actual making of synthetic rubber is 
and styrene and many special chemicals, are moved by called polymerization and takes place in large glass lined 
pumps and pipe lines from storage to the reactor areas vessels called reactors. In this plant there are a total of 72 
such reactors. [Continued on next page! 
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BLOWDOWN TANKS. When polymerization has reached the proper 
point, the batch is blown down by butadiene pressure to the blowdown 
tanks, where the reaction is arrested 


BLENDING. Many batches of syntheti 
rubber latex are batched and blended 
twelve 30,000 gal concrete storage tanks 
This blending assures uniformity of the| 
product. The rubber content of the syn.) 7 
thetic rubber latex is then coagulated and) > 
separated in the form of flocs or crumbs 








WASHING. After certain dilute chemicals have been recovered, the 
synthetic rubber in the form of flocs or crumbs is washed 





PACKAGING. The loaves of baled rubbe Bije: 
are packed in cartons in order to prote 
them and to avoid loss in shipment. At fu & 
operation, the plant will produce 9000 su! B® 
rubber loaves daily, the equivalent of one 
sixth of our country’s normal peacetim 
production for all purposes 
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DRYING (left)—Buna S synthetic rubbe 

is dried by passing back and forth thre 

times in 12 enormous dryers. At full oP 

eration these dryers will evaporate 160 tom 
of water per day 
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A section of wooden water pipe 
used in colonial New York, 
found in 1900 in excellent condi- 
tion, showing a valve which is 
somewhat different from those 
used today—to put it mildly 


















p to the last 125 years or so, the 
istory of piping has been the history 
bf water and sewage systems, and the 
principal piping developments were 
water and sewer pipe. 

We get an idea of how dark the 
Dark Ages were when we observe how 
ong it took to recover from them, 
nce the building of water and sewer 
ystems of present day cities was 
gun. Plagues swept over Europe 
and, later, America) for a thousand 
ears, striking hardest in poverty- 
tricken areas where filth was great- 
st, before people—in sufficient num- 
ers to do something about it—finally 
ssociated pestilence with impure 
rater and improperly removed sew- 
ge. Even then it was centuries be- 
ore water and sewage facilities could 
© called adequate in the most pro- 
essive cities. It was not until the 
atter half of the past century that 
he most progressive cities could be 


three 
1 op: 
) tons 
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said to have struggled back to where 
the ancient Romans had left off in 
providing adequate water supply and 
sewage disposal for poor areas as well 
as rich. 

In earliest times London, like Eu- 
ropean cities founded during or after 
the Dark Ages, got water from 
wells, rainwater cisterns, rivers and 
springs. People who had no access 
to such sources bought river water 
from peddlers for drinking and cook- 
ing. For baths, too? No. The great 
novelist Thackeray once remarked 
“There is no doubt about it, gentle- 
men, our ancestors were a filthy lot.” 

In the years between 1515 and 1530, 
Belgrand, commissioned by the king 
of England, built the first water pip- 
ing system in London. It seems that 
Belgrand was a better advertising 
man than waterworks engineer for 
he made a great to-do about dupli- 
cating and testing Roman lead pipe 
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A History of Piping 


and using such pipe in his system. 
But his water lines could not have 
amounted to much since they are not 
even mentioned in a Survey of Lon- 
don, made at the end of that century, 
which describes water sources as “the 
Thames, its tributaries and wells, the 
water fetched by servants.” 

In 1583 a Dutchman, Peter Morice, 
completed the first span of the Lon- 
don bridge, which included a large 
waterwheel that operated wate 
pumps. Belgrand, to whose pipes the 
new pumps were connected, promptly 
claimed that “Now London has a 
modern water system.” 

However, the Thames water tasted 
awful, especially because the tide kept 
washing the sewage back to the city. 
Consequently, in 1609 to 1613, Sir 
Hugh Myddleton built the “New 
River.” It was a hollow log pipe line 
that brought water a dozen miles by 
gravity from springs near Hertford. 
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Way Back When 


It’s always interesting to review the beginnings of an ar 
as important to mankind as is piping. In this, the thir 
of a group of articles being published in Heating, Piping 4 
Air Conditioning, M. A. Hasselmann—of Tube Turns, [1 
—continues his description of the development of oy, 

“greatest transportation system.” 








Wood stave piping was used extensively in America during 
| the middle of the last century for water mains and sewer 





Elm trunks were bored with a 6 in. 
hole—a few sections of this line were 
recently unearthed. Myddleton’s 
claim of having laid 400 miles of dis- 
tributing mains seems to have been 
stretching the slow gravity flow of 
the 6 in. aqueduct pretty thin. The 
company laid larger mains of cast 
iron in 1812, and may have had 400 
miles of mains by that time. 

There is no reason to believe that 
Myddleton’s water company used any 
of the piping of Belgrand’s, or that 
later water companies used any of 
Myddleton’s. It was not until 40 years 
ago that the then numerous water 
companies of London (eight) were 
merged into one metropolitan system. 

The Great Fire of London, 1666, de- 
stroyed most of the city’s wood and 
lead water piping, just when it was 
needed most, and the water compa- 
nies began experimenting with cast 
iron pipe. But it was not until 1744 
that the Chelsea Water Co. of that 
city began replacing with cast iron. 
At that time the continental cities of 
Wulberg, Bruehl, Rheims, and Cler- 
mont-Ferrand were also installing 
complete cast iron water mains. 


Lead the Standard Piping Material 


Lead was the standard material for 
water lines from the street to and 
through the house until the latter half 
of the 1800’s. It was too expensive 
for mains. The cost of lead pipe was 
reduced by a development in 1760 
which provided for making continuous 
lead pipe to be transported to the in- 
stallation in reels. An iron exterior 
mold and an iron interior core mold 
were mounted in permanent position, 
the space between the two molds 
closed at one end. Through a hole 
in the top of the exterior mold the 
molten lead was pored. When the 
lead cooled the cast section of pipe 
was pulled almost all the way out of 
the open end of the mold. The hot 
lead in the next casting operation 
fused with the previously formed pipe. 

In 1790 John J. Wilkinson, an Eng- 
lishman, invented the first mechanism 
for rolling lead pipe: A “punch” or 
long rod of uniform diameter was 
forced into a mass of lead which, be- 
tween the rollers of a reversing roll- 
ing mill, was worked back over and 
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around the punch until a wall thick- 
ness of the desired diameter was ob- 
tained and the punch removed. In 
1804, Alderson, another Englishman, 
formed a blunt, thick lead pipe and 
stretched it to the desired inside diam- 
eter and wall thickness. In 1820, 
Thomas Burr developed a hydraulic 
press for forcing cold lead through 
a die and around a mandrel inserted 
in the die. This is the method used 
today to make lead pipe. A similar 
mechanism pressing hot lead into pipe, 
was invented in 1822 by John Hague 
of England, but this method has 
largely been abandoned. 


Bored Log Piping 
in Boston 


The Pilgrim Fathers had not landed 
very long—32 years—until they built 
the first water system in their largest 
city, Boston. This was a bored log 
aqueduct that brought water by grav- 
ity from a spring to a trough or foun- 
tain at the center of the city, from 
which it was fetched by buckets. In 
1732 the Moravian settlers of Schaef- 
ferstown, Pa., built a bored log aque- 
duct from a fine spring outside the 
city. 

The first water system in America 
as we know it today was built at 
Bethlehem, Pa., 20 years later. With 
a 5 in. lignum vitae pump operated 
by a waterwheel, water was pumped 
from a spring through bored hemlock, 
poplar, and gum pipes to a tank 70 
ft high in the center of the town. 
Bored log distributing lines were used, 
with lead pipes connecting to the 
homes. The builder, Hans Christian- 
son, a Danish millwright and mechan- 
ical genius, was not satisfied with his 
system although in its first test it 
threw a jet of water higher than the 
houses of the town, and immediately 
began the planning and construction 
of a larger and better plant, com- 
pleted eight years later. 


In 1658 the Dutch dug the first 
public well in New York City. Just 
before the Revolutionary War a pri- 
vate company, headed by Christofer 
Colles, dug a pretty good well, a 550,- 
000 gal reservoir, and a distributing 
main. A Newcomen steam engine 
pumped the water. The project was 


abandoned soon after completed 
to the conflict. 
In 1797 Portsmouth, N. H., built 


bored log system which, dug up 7 


years later, had worn (as indicat 
by the knots, which did not wear 
from a 5 in. inside diameter to 8 i: 
However, such long service was ; 
ceptional. Some soils, especially a 
kaline, caused rapid deterioration 

wood piping and maintenance was ¢ 
tensive. There was trouble wit 
joints, especially when a considera 


degree of mechanical pressure wa: 


involved. During the first half of ti 
last century, however, most cities, cor 
fronted with the choice of large ir 
tial investment in iron mains 
smaller investment in wood mai 
with the risk of higher maintenar 
costs, chose the latter. 

In 1799 Boston, New York, a 
Philadelphia got busy building bor 


log water systems. Boston formed it 


Aqueduct Co. that piped water 


gravity three miles from Jamainfy 


Pond through three lines of pipe, tv 
with a 4 in. bore and one with a 3 

bore. New York founded its Manha' 
tan Co. headed by Aaron Burr, pum; 
ing water from a well and using t 
reservoir built by Colles’ short-liv: 
company 25 years before, throug! 


wood mains on some of the mai 
streets of the city. However, th: 


company was only slightly interest: 


in providing water and primarily i 
terested in running a bank which wa 


permitted by a clause in its perpetu 
charter “as a means of investing © 
company’s surplus funds.” 

The first water mains laid by Ph 
adelphia were bored logs of 6 in. i 
side diameter. Handmade wroug* 


iron tubes, 6 in. inside diameter am 
6 in. long, were inserted at the join! 


and two wrought iron bands, draw 
up with bolts, reinforced each joint- 
one on each of the joining sections 


A World of Wood 


It is difficult for us today ! 
imagine the world of wood that & 
isted in those days. Philadelphia bh» 
to pump its water with two stea? 
engines that were made mostly 
wood; one pumped the water out © 
the Schuylkill river and into the c@ 
ter of the city, the other pumped " 
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into wood tanks about 50 ft above 
the ground. The flywheels, lever 
beams, shafts, and arms of these en- 
Wegines ,the copper lined, 6 ft stroke, 
Nn art piston type water pumps, the cisterns 
third Jag below and pressure tanks above, were 
Ball wood. Even the boilers were of 
"S&P wood, being 9 ft by 15 ft by 9 ft 
. Inc PB high and made of 5 in. thick white 
our fag pine planks. They had wrought iron 
Wfirebcxes with cast iron flues inside. 
Since wrought iron could then be ob- 
—afetained in untrimmed sheets (pur- 
chaser squared it down) that finished 
no larger than 15 in. by 3 ft long, 
the firebox was a riveted patchwork 
with flues of cast iron pipe. 
Benjamin Franklin recommended 
for Philadelphia an aqueduct from 
, [athe Wissahickon creek, and _ willed 
“BS money for the building of the needed 
‘“idam. The project would have pro- 
uilt «B® vided a single, adequate water supply 
'P « BS until long after the Civil War, gravity 
Cate flow and very inexpensive, had the 
vear city built the necessary aqueduct from 
its own funds. 
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iy al First Iron Mains in America 


 [t was soon learned that the pres- 
Wsures necessary to force water over 
“ithe mains of a large city meant 
‘P@trouble if log piping were used and 
the city of Philadelphia, as early as 
~ 91802, was making a test installation 
of cast iron pipe. To test a type of 
sonnection, 14 sections, 6 ft long, 
imported from England, were laid in 
he central part of the city. Two years 
ater, an installation of 4000 ft of 
iron pipe was made in Water street. 
his apparently was not satisfac- 
ory, probably due to faulty joints, 
, and later a representative was sent 
T Eto inspect the cast iron water mains 
nai Sin London. As soon as possible after 
» he war of 1812 to 1815, an installa- 
on ion of imported cast iron pipe, sim- 
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The process of casting continuous lead pipe, developed in 1760. (A) 


section of mold and original casting. 
mold. (C) 


ilar to that used today, was made. It 
was successful and the following year 
Philadelphia decided that henceforth 
it would use nothing but iron mains. 

In 1848, a Dr. Angus Smith devel- 
oped an interior bituminous coating 
that minimized tuberculation of cast 
iron pipe. With it, this material be- 
came the principal one for water main 
piping. 


Continuous Stave Piping 


Eventually the use of wood for 
water mains developed the continu- 
ous stave piping which made possible 
larger diameters without the use of 
huge logs. For such piping, pine 
boards 2% in. wide and about as thick 
were usually used, beveled to form the 
desired diameter and held with 
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Casting second section w 


















Cross- 
(B) Pulling cast section almost out of 
hich fused one-piece with first section 


wrought iron bands. Wyckoff, at El- 
mira, N. Y., was reputed to make the 
best wood stave piping in 1850 and 
his competitors’ imitation of him im- 
proved the performance of all stave 
piping. 

A 6 in. stave line with 4 in. walls 
was built at Manchester, N. H., as 
late as 1867, but in general the use 
of wood water mains during the latter 
third of the 1800’s was confined to the 
west, where wood was plentiful and 
iron products imported and expensive. 
In 1884 Denver built a 48 in. stave 
main. 

Stave piping as large as 14 ft in 
diameter is of course used today for 
water, irrigation, and hydro-electric 
systems. Louisville, Ky., has a sec- 
tion of wood stave sewer in use today. 





‘nf COST OF AN ARC 
ous: {WELDED PIPE LINE 


















ers AN ALL are welded steam line, 8 in. 

esti diameter and 2000 ft long, at a 

" in eeparee railroad shop is designed to 

on arry 34,000 lb per hr of steam at 

aia 145 psi initial gage pressure and 75 F 
. uperheat. 


The plant contains a 36 pit locomo- 
ive repair shop and a 49 stall engine 
erminal round house. Approximately 
bne heavy repair locomotive and one- 
alf light repair locomotive are turned 
but each day at the locomotive repair 
hop and from 140 to 150 locomotives 
re handled at the round house each 
b4 hr. 

Formerly two separate power pr 1ts 
served these shops, one located at che 
ocomotive shop and the other at the 
ound house. With the construction 
bf the line in question, the power plant 


ns. 


From a study submitted to the James 
Lincoln Are Welding Foundation by 
Villiam A, McGee, mechanical engineer, 


» cel ‘ew York Central Railroad Co., in its 
di ecent $200,000 industrial progress award 
ed & rogram. 





at the round house was shut down; 
one 500 hp boiler in this plant was 
retained for use in emergencies and 
during extremely cold days in winter. 
A net annual saving in operation of 
approximately $10,000 is made by this 
arrangement. 

Problems incidental to construction 
of the 2000 ft pipe line required care- 
ful planning, as it traverses through 
approximately 700 ft of tunnel, 360 
ft in underground conduit, the balance 
being vertical risers and overhead in 
buildings. A portion of the under- 
ground line in conduit crosses under 
two railroad tracks and one trucking 
road. 

The line is constructed of 8 in. lap 
welded steel pipe, 28 Ib per ft, 0.322 
in. wall thickness, and was supplied 
in 20 and 40 ft lengths, with plain 
ends beveled 37% deg for welding. 

All elbows are seamless steel weld- 
ing fittings and lateral outlets are 
also welding fittings. Gate valves are 
250 psi ferro-steel and flanges are 
300 psi, forged steel, slip on type. 
Special % in, steel studs were used 
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in all flanged connections and flanged 
fittings. 

Great care was exercised in deter- 
mining the number, kind, and loca- 
tion of expansion joints. At all loca- 
tions, except in the tunnel, long radius 
expansion loops and U bends were 
used; a 300 psi working pressure, cast 
steel, double, internal-external guided 
type expansion joint was utilized in 
the tunnel. 

The line is insulated with sectional 
covering, 2 in. thick; the portion un- 
derground is encased in spirally cor- 
rugated iron conduit, the outside of 
which was treated with asphalt and 
felt wrapped. 

The complete cost of installation 
for this 8 in. pipe line was approxi- 
mately $14,000. The cost of welding a 
joint, of which there are 110, was 
$1.50, broken down as follows: power, 
$0.25; welding rod, $0.21; and labor, 
$1.04. Cost of covering (material and 
labor) per joint was $1.00. 

The job has proved so successful 
that we contemplate welding all major 
steam line work in the future. 
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Workman atop this 18 ft framework is making the final weld before setting in banks of electrostatic air cleaner cells which 

will remove particles of dirt from the air being sucked into a huge turbo blower in the power house at the new Kaiser 

Co. steel mill in California. This is said to be the first time in steel] mill history that an electric air cleaning apparatus 

has been used to keep the rotor blades free from sludge formation, thus reducing maintenance work and enabling mor 
efficient operation. Air intake shutters, through which 90,000 cfm of air will pass, are in background 


Electric Air Cleaning Used 
at Kaiser's 





Westinghouse photos Geared fuel oil pumps are driven by direct cot & 


Seven cooling towers in this bank remove heat from circulating water nected gear motors at the new Kaiser stee! mi! 

used by the turbine condensers. Cooling action is obtained by driving which went into operation early this year. Phe 

large six bladed plastic fans 1465 rpm with 30 hp splashproof induction fuel oil is used to generate steam to operate the 
motors. This induced draft cools 12,000 gpm turbo blower which supplies blast furnace air 


q 
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‘Heat Transmission Through Insulation 


a 


ve ey gh ad 


hich 
Aiser 
‘atus 
more T at LAWS governing the thermal 
conductivity of insulating materials 
and of insulated walls have for most 
% conditions been rather definitely estab- 
lished. It is usually possible to calcu- 
late with reasonable accuracy the 
overall thermal conductivity of a 
wall, providing the thermal proper- 
ties for the various materials of con- 
struction are known. There are, how- 
ever, some conditions under which the 
calculated results may be questioned. 
This may be due to some indefinite- 
hess as to the properties of the mate- 
ials or to differences in methods used 
in making the calculations. 

Take, for example, a wood structure 
in which insulating material is placed 
between the framing members. For 
practical purposes in making the cal- 
lations it is often assumed that the 
nsulating material covers the full 
rea of the wall and the heat resist- 
nee through the studs is considered 
é same as that through the insula- 
ion. For relatively thin layers of 
nsulation, this method would result in 
calculated conductivity value for 
e wall which would be too high, 
vhereas for relatively thick layers of 
nsulation, it would result in a calcu- 
ted overall conductivity which would 
be too low. For certain thicknesses 
bf insulation in which the insulating 
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SUMMARY — Comparison has been 
made between calculated and test 
values of U. the overall coefficient of 
heat transmission, for three groups 
of walls with and without mineral 
wool insulation, with horizontal and 
vertical orientation of wall. Mineral 
wool insulation in granular, bat, and 
blanket form was applied by hand and 
by machine blowing. By considering 
parallel heat flow through insulation 
and through the framing members 
accurate values of U were computed 
which checked experimental values. 


value of the material between the 
studs would be equal to that of the 
studs, the calculated results should 
check with the test results. A more 
accurate method of calculation is to 
consider parallel heat flow through 
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Fig. 1—Cross sectional view of cold 

room showing test box in position for 

conducting heat vertically upward 
through wall 
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as Affected by Orientation of Wall 


By Frank B. Rowley” and C. E. Lund**, Minneapolis, Minn. 


the framing members and through 
the insulation. In making calculations 
on this basis, the question arises as to 
how effective the full thickness of the 
framing members may be. One method 
is to assume a thickness equal to 
that of the insulation, and another is 
to use the full thickness of the fram- 
ing members. Neither of these meth 
ods is absolutely accurate for all 
thicknesses of insulation in combina- 
tion with a given thickness of studs 
or framing members. 

Another question that may be raised 
in connection with porous or fill in- 
sulation is that of the possible effect 
of convection currents on the apparent 
thermal conductivity of the material 
and as to whether such possible con- 
vection currents might affect the heat 
flow differently for different orienta- 
tions of the wall and for different 
directions of heat flow through the 
wall. 

Density and fibre size of insulating 
material are also factors which affect 
their thermal conductivity, but for 
practical purposes, average values 
must be used in calculating the co- 
efficients of insulated walls. 

The purpose of the research re- 
ported in this paper was to determine 
some of these factors and to compare 
tests with calculated results for dif- 
ferent applications of insulating ma- 
terial in framed walls and for differ- 
ent orientations of the wall. The 
results here reported are confined to 
mineral wool insulation; however, 
other types of insulating materials 
were included in the tests, and the 
comparative results between calcu- 
lated test values were found to be 
the same. In making the tests a 
standard hot-box apparatus was used 
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Fig. 2—Details of test box with test 


and was so constructed that it could 
be rotated to place the wall either in 
a horizontal position with heat flow- 
ing upward or in a vertical position 
with heat flowing horizontally. Frame 
walls were used with both 2 x 4 in. 
and 2 x 6 in. framing members, and 
in some instances the framing mem- 
bers were omitted over the test area 
to eliminate their effect upon the ther- 
mal value of the insulation. Mineral 
wool was used in granular, bat, and 
blanket form, and in thickness vary- 














Fig. 3—C 


wall in place 


Test Apparatus 


The test apparatus consisted of a 
standard or guarded box construction. 
It was designed for a test wall 5% ft 
square, mounted on trunnions so that 
the wall could be rotated to either a 
vertical or horizontal position, and 
placed in a cold room, the tempera- 
tures of which could be controlled to 
—10 F. Fig. 1 shows a cross-sectional 
view of the cold room with the test 
equipment installed. Fig. 2 gives the 














ontrol panel and test instruments 


panel and instruments located out 
of the test box. 

Referring to Fig. 1, which 
cross-sectional view through the 
room showing cooling coils and 
culating fans above, the hot-boy 
shown in a horizontal position wit 
test wall in place. The low tempera 
ture in the room is maintained 
circulating the air through the c 
ing coils and controlling the temper 
ture through the compressor. 

Fig. 2 shows the plan for th« 








ing from 2 in, to 6 in. Various meth- details of the test box with the test box with the wall removed, toget! 
ods of application were used as de- wall in place, and Fig. 3 is a photo- with the two sectional views with tes 
scribed later. graphic view showing the control wall in position. The sectional 
Table i—Semmary of Test Results 
Insulation 7 
rhick- Density Conductivity k' U Valu 
No. of Wall ness Ib/cu Cor- ; 
Test No Description of Test Section Tests Position Inches ft Test? rected® Test I 
Group I: %& in. Gypsum Plaster Board, 2 2x6 in. Joists 
1, 26, 33 Sr i al al de ee le te ak Se ae erg 3 Horizontal - rw ilies cand 0.817 
19 2 in. Hand applied granular mineral wool.......... 1 Horizontal 2.12 6.05 0.340 0.288 0.139 
2,3,4,12 3 in. Hand Applied granular mineral wool........... Horizontal 3.15 6.60 0.341 0.289 0.102 
5 3 in. Hand Applied granular mineral wool with wire 
RII ag ie Sera PEI egg ERY Sy Horizontal 3.00 6.62 0.343 0.291 0.101 
6 3 in. Hand Applied granular mineral wool with wire : 
SS cvcdhtwhige pe khad hadtbiamidad cheeee<e 1 Vertical 3.00 6.62 0.343 0.291 0.098 
35 3 in. Machine blown granular mineral wool......... 1 Horizontal 3.21 5.90 0.308 0.252 0.096 
7,8 4 in. Hand Applied granular mineral wool........... 2 Horizontal 4.05 6.14 0.373 0.326 0.084 
10 4 in. Hand Applied granular mineral wool with wire 
EE Gt awd neh bauie fi Abb & ole be G50 endbeiaowwees 1 Horizontal 4.05 6.14 0.359 0.309 0.082 
11 4 in. Hand Applied granular mineral wool with wire 
ES, lh oe bi el Seah see te ak oe me Dil tl ek 1 Vertical 4.05 6.14 0.359 0.309 0.080 
9 4 in. Hand Applied granular mineral wool with paper F 
I a ee as rich Dame eee uw élngty de 1 Horizontal 4.05 6.14 0.369 0.320 0.0380 : 
14, 15 4 in. Machine blown granular mineral wool...... 2 Horizontal 4.04 5.57 0.358 0.308 0.082 
16, 18 4 in. Machine blown granular mineral wool with , raR 7 
Erne Pee eee ee 2 Horizontal 4.07 5.70 0.341 0.289 0.076 ; 
17 4 in. Machine blown granular mineral wool with — , 
ee 10. awe ca sevceeonbas Tabed os babanvs 1 Vertical 4.09 5.84 0.343 0.291 0.077 
36 4 in. Machine blown granular mineral wool with oe 
I i 1 Horizontal 3.87 5.82 0.288 ass 0.069 
34 4 in. Machine blown loose mineral wool............. 1 Horizontal 4.14 6.39 0.377 0.329 0.083 
37 6 in. Machine blown granular mineral wool with —s - 
ES, MONEE no so ndauesecetouns seceebescsetsdse 1 Horizontal 5.125 7.27 0.323 009s 0.059 
39 3 in. Mineral wool bats, barrier lapped on warm side 1 Horizontal 3.478 3.67 0.346 0.295 0.092 
21 3 in. Mineral woo! bats, barrier laid on warm side.. 1 Horizontal 2.646 2.24 0.316 0.261 0.106 
22 3 in. Mineral wool bats, barrier laid on warm side. 1 Vertical 2.646 2.24 0.303 0.247 0.102 
27 4 in. Mineral wool bats, barrier lapped on warm side 1 Horizontal 3.89 2.99 0.359 0.309 0.085 
28 4 in. Mineral wool bats, barrier lapped on warm side 1 Vertical 3.89 2.99 0.378 0.350 0.088 
20 4 in. Mineral wool bats, no barrier.................. 1 Horizontal 3.99 1.77 0.354 0.304 0.082 
Group 2: % in. Gypsum Board, Joists Omitted in Test Section 
30 2 in. Hand Applied granular mineral wool.......... 1 Horizontal 1.906 6.36 9.303 -T 0.136 
46 5 in. Hand Applied granular mineral wool........ . 1 Horizontal 2.635 6.80 0.311 eves 0.10% 
32 3 in. Hand Applied granular mineral wool.......... 1 Horizontal 2.940 6.05 0.327 eee 0.101 
29 4 in. Hand Applied granular mineral wool.......... 1 Horizontal 3.875 6.67 0.307 esee 0.075 
48 6 in. Hand Applied granular mineral wool.......... l Horizontal 5.125 7.13 0.325 : 0.058 
Group 3: % in. Gypsum Board, 2 in. x 4 in. Joists 4 in. deep 
38 4 in. Mac hine blown granular mineral wool cin te Sonia 1 Horizontal 3.625 5.76 0.356 0.303 0.089 
NOTE: , 
‘Conductivity k is based on differences of overall test coefficients of insulated and non-insulated walls. 
*Test coefficient includes studs and is based on thickness of insulation as applied. : 
‘Corrected on basis of parallel heat flow through insulation and joists and on actual thickness of insulation as applied 
‘Corrected to still air on inside surface and 15-mile wind velocity on outside surface of wall. 
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how the arrangements of the inner 

d outer test boxes, the heating ele- 
,ent, the fans for circulating the air 
ithin both boxes, and the location 
»f the various thermocouples used in 
e test apparatus, and throughout 
e test wall. Heat is furnished to 
e outer box by electric heating ele- 
ments shown at the bottom of the sec- 
jonal view, and the air is circulated 
y a fan as shown. Heat is supplied 
» the inner box by heating elements 
hich are encased in a circulating 
uct, the warm air being circulated 
» a fan over the surface of the test 
vall. The temperatures of the air 
ithin the two boxes are controlled 
» 70 F by two constant temperature 
rulators which in turn control the 
lectrical input to the heating ele- 
nents. All of the current supplied to 
e inner heating box is metered and 
ysed in calculating the thermal co- 
ficients of the walls. All of the tem- 
peratures are taken with copper con- 
tantan thermocouples and Leeds & 
jorthrup potentiometer. The inner 
r test box proper is 32 in. square in 
rder to coincide with the space be- 
“ween two 16 in. spaced framing 
“members, and thus give average re- 
ults over the test area including the 
tuds or joists with the insulated 
ion. All thermocouples and elec- 
rical leads are carried to the outside 
nd connected to the control panels 
hown in Fig. 3. 


Test Procedure 


In making a test, a 5% ft square 
all was constructed and placed in 
position to seal the two open faces of 
he inner and outer boxes as shown 
n Fig. 2. The test box was then 
set in either a vertical or hori- 









zontal position as required for the 
test, and the temperatures within the 
inner and outer test boxes were 
brought to 70 F by the automatic tem- 
perature control and that in the cold 
room was brought to —10 F by a sep- 
arate automatic control. These tem- 
perature conditions were maintained 
until uniform temperature gradients 
were established throughout the test 
wall and box, after which records 
were kept of wall temperatures and 
of the heat supplied to the inner test 
box for a sufficient length of time to 
assure uniform and accurate test con- 
ditions. The uniform temperature 
period usually averaged eight hours, 
although it was not definitely set. 
From the constant temperature and 
electrical meter reading, the ther- 
mal conductivity coefficients were cal- 
culated. 


Description of Walls Tested 


Insofar as the framing construction 
is concerned, all walls tested may be 
divided into three groups. Walls of 
Group 1 were constructed with 2 x 6 
in. framing members spaced 16 in. on 
center with a 2 x 6 in. member at each 
end of the wall. The inner or warm 
surface was covered with % in. gyp- 
sum plaster board. This construction 
was tested without insulation between 
the framing members and with vari- 
ous thicknesses of insulation applied 
as described for the various tests 
within the group. 

Walls for Group 2 were constructed 
without the central framing members, 
that is with 2 x 6 in. joists only at 
the extreme edges at the top and bot- 
tom of wall, and with % in. gypsum 
plaster board on the warm side. This 


Table 2—Test Results 











wall was tested with various thick- 
nesses of granular mineral wool hand- 
applied over the gypsum board in 
order to get the effect of various 
thicknesses in insulation without the 
effect of the framing members. 

The wall of Group 3 was of the 
same construction as those of Group 
1, with the exception that 2 x 4 in. 
framing members were used in place 
of the 2 x 6 in. framing members of 
the first group. The framing members 
were cut to exactly 4 in. in thickness. 


Method of Applying Insulation 


When granular mineral wool was 
applied by hand, it was poured into 
the space between the framing mem- 
bers and levelled off as closely as 
possible to the required thickness 
with a strike. The exact thickness 
was measured by use of a special 
gage, the various points of which 
could be adjusted for the exact thick- 
ness of insulation. The average thick- 
ness for the test was taken as the 
gage thickness for approximately 60 
points over the test area. 

In applying the machine-blown min- 
eral wool to the open construction— 
that is, without flooring, and in a 
horizontal position—the open end of 
the blowing hose was held horizontal 
and about 24 in. above the upper sur- 
face of the joists. The space between 
was filled as closely as possible to 
the desired thickness, after which it 
was levelled off with a strike, and 
the exact thickness measured by the 
special gage. For the horizontal wall 
with 4 in. joists in Group 3, the min- 
eral wool was blown level with the 
joists. For the wall of test 36 with 
6 in. joists, the mineral wool was 
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co Surface Temperature, deg. F——— — 
c—aAir Temperatures, deg. F——., Plaster Board re Insulation—., Flooring Overall Coef. 

Inner Outer Warm Cold Warm Cold Cold ) as 
Date Box Box Outside Side Side Side Side Side Tested 

2/11 70.1 71.6 —9.1 42.6 23.2 os 0.803 

26 3/25 70.1 70.8 —9.0 43.6 24.8 - 0.804 

33 4/27 70.3 70.9 —9.2 43.5 24.7 ae 0.843 

19 3/10 70.0 70.3 —10.5 66.4 63.7 —6.7 0.139 

. 2 2/12 70.2 70.3 —10.7 67.4 65.6 —8.4 0.097 

3 2/13 70.1 70.2 —10.3 67.3 65.5 —§,3 0.105 

, 4 2/15 70.1 70.4 —9.4 67.4 65.2 —6.9 0.104 

5 12 ‘ 2/26 70.1 70.4 —10.5 67.6 65.7 —7.9 6.103 

rs fh 2/17 70.0 70.3 —10.6 67.5 65.8 —6.1 0.101 

: 6 2/18 70.2 70.5 —6.2 67.8 66.1 —1.2 0.098 

; 35 4/29 70.1 70.3 —10.0 67.8 65.7 —§.1 0.096 

7 2/20 70.1 70.3 +0.1 68.5 67.3 +3.3 0.081 

8 /22 70.0 70.5 —10.5 68.1 66.7 —7.9 0.088 

10 2/24 70.1 70.7 —10.6 68.1 66.7 —8.1 0.082 

1] 2/25 70.1 71.2 —11.4 68.2 67.0 —8.1 0.080 

9 2/23 70.0 70.6 —10.5 68.1 66.8 —5.3 0.081 

14 3/2 70.0 70.3 —10.4 68.0 66.6 6 0.082 

P 15 3/3 70.0 70.3 —10.3 68.1 66.6 —8.4 0.082 
¥ 16 3/5 70.1 70.3 —10.3 68.1 66.7 —6.1 ‘a 0.073 
; 17 3/6 70.1 70.6 —9.8 68.2 67.0 —6.5 ‘ 0.077 
- 18 3/8 70.1 70.4 —10.3 68.2 66.8 —8.6 ts 0.080 
Y- 26 4/30 70.1 70.3 —10.0 68.5 7.0 +3.6 —7.3 0.069 
34 4/28 70.1 70.3 —10.3 68.0 66.2 —7.3 —7.8 0.083 
37 5/2 70.3 70.3 —10.2 69.0 68.0 —0.7 ; 0.059 

39 5/4 70.2 70.3 —10.5 68.6 66.1 a —8.1 0.092 

zl 3/16 70.2 70.3 —10.2 67.4 65.5 63.7 —6.8 0.106 

1 e2 3/18 70.0 70.5 —10.2 67.6 66.2 63.9 J 0.102 
) « 3/22 70.0 70.2 —10.3 68.0 66.5 63.8 —i7.8 0.085 
<8 3/30 70.0 70.2 —10.8 67.9 66.6 63.8 —8.0 0.088 

<0 3/13 70.1 70.3 —10.3 68.1 66.8 aes —7.8 0.082 

30 4/1 69.9 70.0 —10.2 66.0 62.6 —4.3 0.136 

4/26 70.2 70.4 —10.2 67.1 64.5 —7.3 0.101 

4¢ 5/12 70.0 70.2 —10.3 67.5 64.0 —5.4 0.107 

“9 3/30 70.0 70.1 —10.2 67.9 66.1 —8.1 0.075 

48 5/13 70.0 70.1 —10.8 68.5 66.7 —8.0 0.060 

8 5/3 70.5 70.3 —10.2 68.5 66.7 —6.6 0.089 
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Table 3—Effect of Thickness of Insulation on the Thermal Conductivity k with Heat Flowing Upward i ot 
Overall ee : * 
; adaG Actual Resistance Net Conduct | j _ oO 
Test ot tet Thickness Overall 1 Resistance k ft = si 
Se nauation — ee 5+ eee. 
7 a rere eee CR Ral. RES ter Ogee ge Ue era ~ Breet eas eee a ae ce Nn 
4 ., 2-in. Hand Applied Granular Mineral Wool. 1.906 0.139 194 6.285 0.30 mB be 
HH $-in. Hand Applied Granular Mineral Wool. 2.625 0.107 9.345 8.436 0.31 
: 29 4-In: Hand Applied Granular Mineral Wool, 3.875 0.074 13.514 12.805 O30, Cl 
{i 48 6-in. Hand Applied Granular Mineral ol. "125 "06 5667 5.758 32 
r neral Wool. 5.125 0.060 16.667 15.758 0.32 5 
| Pee ee: ; 
= 9 
| arto to a thickness of 4 in. after the assumption that the insulation summarized in Table 3. In makin) s! 
wi ~~ the floor boards were applied covered the full area of the wall. the tests, a wall without framin ki 
| be eg ry Mo Bryn by Roe th > cman sy -ased pet ager re members over the central section wa ' 
‘ ’ gb ce “Corrected” have nm correc used. That is, the loose or granulate; & 
and the space between the joists was take into consideration the areas as mineral wool was hand applied + S of 
| blown full with luted mi te 
i granula mineral covered by the insulation only. The upper surface of the plaster or 
wool. overall coefficients U under the ninth over the full test area without joist w 
For the mineral wool bats in tests and tenth columns are first those cal- I lied i komm thick, a ps 
27 and 39 with b ; deni 1 f ‘ t was applied in various thicknesse; , 
arriers esignated as culated from test values from air to which were measured by the spec cc 
) lapped on the warm side of the joists, air, and second the corrected values panama eten sanbid d og the ts im cl 
the paper flaps along the edges of the based on coefficients for still air on d gage P Tabl All pom ; 
' bats were la d d ‘ . and given in Table 3. walls wer & 
pped over and nailed to the warm side of the wall and for of the same construction with thi 
the lower faces of the joists under- air at a 15-mile wind velocity on the ti f thick o tos ke 
neath the gypsum plaster board. F ld side of th ll exception 0 t ickness of insulation Fy 
Pp ard. For cold side 0 e wal. applied, and in each case the sam 
tests 21 and 22 designated as “barri ni pplied, e sam i 
laid Ty rrier In determining the test surface co- type of granular mineral wool wa fh 
id on warm side,” the bat was ap- _ efficients, it was necessary to measure lied. Th ll coefficient for th Mn & 
plied from the cold side of th ll ee eee eee ee 
oiiinath: ae 2 e wa surface temperatures. Although great gypsum plaster board only, which B® 4 
pr yup moving the plaster board, care was used in measuring the sur- represents the wall without insul—) — 
7 ‘aps were turned upward and face temperatures of the exposed tion, was calculated from test value: : . 
stan ot ab ge rm with the vertical surfaces of the insulation, there was which were obtained on other te: P— , 
° " . e 
When ale . still some uncertainty as to what the apparatus. However, the calculate F% j, 
jiehices seaanid S were tested in a _— exact values should be, and since they —yalue corresponds with the test valu J 
ical position with loose insulation were used in the calculation of sur- for th insulated 1 with fran- th 
between the framin Tiaege ; or the uninsulated wall wi ral of 
me & members, it was face coefficients, there may be some ing members after a correction | , 
th yoy 4 yey a wire screen over slight errors in the corrected value made for these members. The calcu. a 
hold “4 os we olla a sg Lg — to for U. However, these are not great. lated value was used in order to ob- . 
when the wall was : : 
P - “#9 tain f test results th tual r 
put in a vertical position. For tests Effect of Wall Position on Thermal parton pt ws re te applied , of 
- 10, 11, 16, 17, and 18, a % in. Conductivity each of the other walls ; : 
mesh wire covering was fastened be- ; ne a ° 
tween the joists to support the in- The comparative results for walls Referring to Table 3, the overall co- B® ir 
sulation. In order to get true com- tested with heat flowing upward in a efficients U are the test values for all Be b 
parative results, the walls were tested horizontal position and with heat but the first wall without insulation 9% ot 
with the wire in place both in the owing horizontally with the wall ina = The overall resistances are the recip Hj di 
i horizontal and vertical position. vertical position are shown by the rocals of these coefficients, and the By di 
, ; results of three different walls which net resistance due to the insulation By fe 
Discussion of Test Results were tested both in horizontal and ee the difference between th By r 
A summary of t auth ce vertical positions. For the first wall, eat resistance of the wall as teste Bi) w 
in Table 1. The Aeon Rmonmg = ate test 5 with the wall in a horizontal and the resistance of the wall withou BP f 
throushest ths wall and used position, U= 0.102, and for test 6 insulation. The thermal conductivii 
making the calculations are given i with the same wall in a vertical posi- values k for the insulation in the las 3 
Tabl . & in tion, U = 0.100. For the second wall, column are based on the net resist fl 
able 2. Referring to Table 1, the , : : i f 
walls tested are divided into three test 10 with the wall in a horizontal ance and the actual thickness of t! bl 
groups. The numbers of tests made on poijion, U=0.081. For the same  insulations as applied. These valuc Big cc 
each wall of the group are indicated wala a vertical position as in test are reasonably consistent, considering te 
in the thi P 11, the U value is the same. For the the fact that it is impossible to mak al 
in the third column. When more than : : . ses inati ick 
one test was made on a given wall third wall in a horizontal position, the exact determinations of the thicknes ec 
the averages of all of the tests were average of tests 16 and 18, U = 0.077. of the insulation and also that ther c: 
used for calculating the various coeffi- The same result was obtained for test may be a variation in the size of pe th 
eens. “She Goeth eclems of the 17 with the wall in a vertical position. lets which make up the insulatio fi 
table gives the orientation of the wall Each of these walls had a wire net- oo 3 mene Comeee — sas , 
- - ting applied over the insulation for ductivity values per inch of thicknes cl 
as tested, and when tested in a hori- both a as the thick i 0 
zontal position, the heat was always o spelen er em at ee D 
Soules unwerd, , ere is no appreciable difference in | 
donate of the iadatton de mek tt thermal conductivity for the type of Effect of Studs on the Apparent Valu BQ © 
columns 5 and 6, were taken of the walls tested when placed either in a of Insulation ‘ 
insulation as applied in the wall. vertical or in a horizontal position. From the test results for wal! . 
icknesses under the description of : : with and without studs, the differ ti 
test section are the nominal thick- iitest of Saunas ot Cena ences in the overall value for t G 
nesses vty = the actual thicknesses The effect of the insulation thick- walls become greater as the thicknes 
as tested. e thermal conductivity ness on the thermal conductivity of insulation is increased. If curve 
coefficient, k, under the column headed value, k, with heat flowing upward are plotted, it will be found that t™ 
Test were calculated from the differ- through the insulation, is shown by overall coefficients are substantial!) 
ences in heat resistance for the in- the results of the tests in Group 2. The the same for 2 in. of insulation eithe' ( 
sulated and uninsulated walls, from results of these tests and the method with or without studs. For 4 in. © B® ;, 
the thickness of insulation applied be- of obtaining the thermal conductivity insulation the average U values fro" w 
tween the framing members and on value, k, for the insulation have been the curves are 0.072 for the wall wit! r 
I 
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out studs and 0.084 for the wall with 
studs. This indicates the differences 
or errors that might be made by as- 
suming the insulating material to 
cover the full area of the wall and 
not corrected for the framing mem- 
bers. 


Effect of Paper Covering Over 
Surfaces of Insulation 


A comparison of the results for test 
9 and the averages for tests 7 and 8 
shows the effect of laying a heavy 
kraft paper over the top and in con- 
tact with the insulating material. 
With the paper in contact with 4 in. 
of insulation between the studs, the 
overall coefficient is 0.083, whereas 
without the paper it was 0.084. The 
paper was laid over the insulation in 
contact with the surface, and fitted 
closely between the joists. 


Comparison of Values for Hand- 
Applied and Machine-Blown 
Insulation 


For test 7 and test 8, 4.05 in. of 
granular insulation placed between 
the studs gave an overall coefficient 
of 0.084. For tests 14 and 15, 4.04 in. 
of granular insulation machine-blown 
between the studs gave an overall 
coefficient of 0.081. For test 34, 4.14 
in. of loose wool insulation blown be- 
tween the studs gave an overall co- 
efficient of 0.083. In all of these tests, 
the densities were from 6.3 to 6.6, 
and the results were substantially the 
same. For test 35, however, 3.21 in. 
of granular rock wool blown between 
the joists gave an overall coefficient 
of 0.087. In this case, the apparent 
insulating value of the material is 
better than it was in either of the 


= other cases. However, in this case the 


density is 5.90, which may explain the 
difference. In general, it appears that 
for the same type of material, the 
results for the hand-applied material 
will be substantially the same as those 
for the machine-blown material. 

All the walls except those for tests 
36 and 37 were tested without attic 
flooring. For test 36, 3.87 in. of 
blown granular mineral wool was 
covered with 1 in. flooring. This wall, 
tested in a horizontal position, gave 
an overall coefficient of 0.069 which 
corresponds almost exactly with the 
calculated value when correcting for 
the studs. Comparing this value with 
figures given in the Heating Ventila- 
ting Air Conditioning Guide 1943, the 
closest construction for a ceiling is 
one consisting of metal lath and 
plaster, 35% in. rock wool fill insula- 
tion, and yellow pine flooring on 
joists. The coefficient U given for 
this construction is 0.068. Thus, there 
is no substantial difference between 


the test value and that used in The 
Guide, 


Discussion 


R. S. Dill, Washington, D. C. 
(Written): I do not attach as much 
importance to the orientation of the 
wall as the authors appear to for the 
reason that if convection occurs in the 


wall when the wall is in a horizontal 
position, convection will also occur in 
the wall when it is in a vertical posi- 
tion, although admittedly the amount 
of the convection may not be the same 
for the two cases. Since insulation is 
not ordinarily left uncovered when in- 
stalled in vertical walls, the signifi- 
cance of the observations on materials 
in this position decreases further in 
my opinion. 

I am in agreement with Professor 
Rowley that the preponderance of the 
data and information which has come 
to hand so far indicates that the effect 
of convection currents in horizontal 
layers or blankets of insulation is 
practically insignificant and further- 
more that in computing the heat 
transfer through walls, the effect of 
timbers in the form of joists or other 
house elements which extend through 
the insulating layer should be taken 
into account. 

In their paper the authors use this 
sentence: “One method is to assume 
a thickness equal to that of the insula- 
tion, and another is to use the full 
thickness of the framing members.” 
By thickness is meant that dimension, 
of a framing member, parallel to the 
heat flow. 

In my opinion, use of the full thick- 
ness of the framing members is not 
justified if such members project ver 
much above the insulating material. 
On the other hand, if the members do 
project above the insulating material, 
their insulating effect may be slightly 
under-estimated if their thickness is 
assumed to be exactly equal to that 
of the insulating material. In the 
present state of knowledge, I would 
favor an assumption of a thickness 
% in. greater than that of the in- 
sulating material for purposes of com- 
putation when the members project 
more than \% in. above the insulating 
material. 

Neither of the above methods of 
computation or any other approxima- 
tion is absolutely accurate. There are 
lateral gradients to the heat flow 
through a combination of wooden 
members and insulating material such 
as that under consideration here, 
which prevent the computations from 
being in the class of absolute ac- 
curacy. Such computations, however, 
are considered to be sufficiently accu- 
rate for their purpose. 

The data obtained by Professor 
Rowley and his co-author, as well as 
the results of some less formal tests 
made here, indicate strongly that the 
convection effect does not require con- 
sideration for practical purposes. 
However, as long as the opposition 
view has the backing of Prof. G. B. 
Wilkes, Massachusetts Institute of 
Technology, perhaps some work on the 
subject should continue until the 
matter is brought to a conclusion sat- 
isfactory to all concerned; but in the 
meantime my recommendation is that 
convection be ignored so far as esti- 
mates of heat losses from buildings 
are concerned. 

T. T. Tucker, Atlanta, Ga. (Writ- 
ten): The stones which compose the 
foundation of our Society are the 
technical data which we publish for 
the benefit of mankind. The mortar 
which cements these stones together is 
the fact that these technical data 
work. This paper is another proof of 
the practicality of our Society. It is 
a refresher course, so to speak, which 
we have passed. 
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But this paper goes further than 
that, it shows conclusively where 
many laymen have erred in trying to 
add things to insulation in the hopes 
of improving its effectiveness. or 
example, we see now what every one 
should have known all the time. In- 
sulation one do not change with 
position. Also, there is no difference 
in the practical results obtained from 
factory fabricated bats, mechanically 
applied materials, and hand packed 
granules. Contrary to the opinion of 
many architects and federal specifica- 
tion writers the paper backing on 
mineral wool has no bearing on its 
efficiency; regardless of how the paper 
is installed. The authors have by this 
splendid paper shown that the only 
thing which will improve good insula- 
tion is more insulation. 

The authors have shown too that 
there is really no need for us to bog 
down in our own technical data. They 
have recognized the difficulty of deter- 
mining the exact thicknesses of min- 
eral wool. They have recognized too 
that things about which the ultimate 
user seldom bothers himself such as 
fiber diameter, pellet size and installed 
density do affect thermal conductivity. 
I quote “for practical purposes, aver- 
age values must be used in calculat- 
ing coefficients.” 

Perhaps the authors should answer 
these questions: Was the machine 
blown mineral wool applied in accord- 
ance with usual practice in the field 
and by some one experienced in that 
art? If so, how do they account for 
the density of this wool being so much 
greater than the factory fabricated 
bats which they tested? 

. R. Vianey,’ Cambridge, Mass. 
(Written): I am pleased to be able 
to be here to comment on the work 
presented by Professor Rowley. 

There are several points which I 
would like to bring up for discussion 
and clarification. 

Our experience at M.I.T. indicates 
that heat transfer measuring equip- 
ment with an on and off power input 
does not give as satisfactory equili- 
brium conditions as can be obtained 
with constant input type of apparatus. 
If I am not mistaken the guarded 

late “standards” call for a constant 

input to the central section and a 
differential thermocouple control of 
the guard ring. I believe that this 
should also be applied to the guarded 
box test thus eliminating the rela- 
tively large temperature differentials 
— to operate thermostatic con- 
trols. 


Another point in the authors’ equip- 
ment is the apparent lack of separat- 
ing partitions ebween the insulation 
comprising the test area and that in 
the guard area. It has been our ex- 
perience and also that of Professor 

ueer of Pennsylvania State College 
that such partitions prevent heat 
transfer between the guard and test 
areas by convection through the in- 
sulating medium or enclosed air 
spaces. These separators should in my 
opinion be incorporated into a test of 
the sort reported by Professor Rowley. 

Furthermore there is some doubt in 
my mind as to whether or not suffi- 
cient time has been allowed after a 
change in test conditions for the 
equipment and insulating material to 
reach thermal equilibrium. 


1Instructor in Mechanical Engineering, 
Massachusetts Institute of Technology. 
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Since the air temperature in Pro- 
fessor Rowley’s equipment was con- 
trolled by thermostats, I presume that 
the heaters and cooling units had 
sufficient capacity to bring the sur- 
rounding air to the required tempera- 
ture rapidly. Since surface tempera- 
tures will quickly follow a change in 
air temperature, they also will be 
rapidly brought up to and maintained 
at the temperatures fixed and con- 
trolled by the thermostats. Therefore, 
apparentl constant temperature gra- 
dients will be attained in a very short 
time while thermal equilibrium in the 
insulating material will not be reached 
for a considerable time after the sur- 


face temperatures are constant. Thus 
if changes in test conditions are made 
and readings are taken too soon 
thereafter, true steady state condi- 
tions will not exist and the resulting 
test values will be erroneous, 

I would like to quote some recent 
work performed at M.I.T. to substan- 
tiate my previous statements. The 
following data was obtained with ap- 
paratus similar to Professor Rowley’s 
except that our input to the test area 
was constant and that to the guard 
area was controlled by a multiple dif- 
ferential thermocouple and _photo- 
electric relay arrangement. The ac- 
tual operating temperatures were 
different. 


Data from Tests at M.LT. 





Air Temps deg F 











Date us Inside Outside 
5/18 Installed 3 in. mineral wool 5 Ib ft?— 
5/19 0.126 a ah er : ‘ Sitio 
5/20 0.120 139 75 
5/21 0.120 139 75 
5/21 1 P.M. Laid 1 layer paper over entire surface 
5/22 0.117 141 75 
5/23 RS ae a 
5/24 0.113 144 77 
5/25 0.110 145 76 
5/26 0.110 145 75 
*U = Btu, hr, -' ft, -* deg F-' Average of hourly calculations. SE se 


These results show in my opinion 
that even for the minor change which 
was made in the above test a ve 
considerable time is required to Brie 


true equilibrium conditions. In com- 
parison I would like to point out a 
set of results taken from Professor 
Rowley’s paper. I quote: 








Test No Date Type of Test 
32 4/26 3 in. hand applied wool—no joists 
33 4/27 No ineulation’ ; 
34 4/28 4 in. machine applied wool 
35 4/29 3 in. machine applied woo! 
36 4/30 4 in. machine applied wool with 1 in. floor 
5/1 No test recorded 
37 6/2 6 in. machine applied wool with 1 in. floor 
38 5/3 4 in. machine applied wool with 2x4 joists 
39 5/4 3 in. mineral wool bats 





It is my opinion that if tests are 
conducted as rapidly as indicated, we 
cannot be sure that true thermal 
equilibrium exists, and therefore if we 
are not sure of steady state condi- 
tions, we cannot be sure of the result- 
ing coefficients. 

G. L. Tuve, Cleveland, Ohio, ex- 
pressed his confidence in the accuracy 
of tests reported by Professor Rowley. 
He pointed out that insulation must 
be properly applied if the results are 
to the same as calculated from 
ASHVE Guide data. The possibility 
of difference between the heat trans- 
mission of a complete wall as com- 
pared with a test panel was men- 
tioned. The presence of moisture in 
the insulation (as affected by the time 
of year and test temperatures) was 
su ted as a factor which might 
produce variance in results of differ- 
ent investigators. 

R. K. Thulman, Washington, D. C., 
emphasized the importance of deter- 
mining the correct heat transmission 
data especially for ceilings in order 
to prevent confusion and disappoint- 
ment in the minds of the public which 
would purchase insulation. Since 
within six months two papers by emi- 
nent investigators had reported widely 
varying results and since these results 
varied from figures (taken from 
ASHVE Guide) shown in FHA pub- 
lications, it was important that the 
Society establish the correct figures 
which should be used. ; 

Professor Rowley closed the discus- 
sion, explaining that standard applica- 
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tors with standard blowing equipn en; 
had been used for machine blown ip. 
sulation and that he had observed the 
work. 

The density of average mineral \.‘09) 
as now manufactu is less ‘hap 
The Guide value and there is a ring; 
of densities available. The condu:tiy. 
ity values are substantially the sin: 
as given in The Guide. Density is no: 
the determining factor in conduct vit, 
which depends on fiber size and th 
pack of the fibers. Heavy fibers m igh; 
weigh a lot and yet be very porous 
Light material may test better ‘hap 
a heavier one or vice-versa. Cont inv. 
ous and on-and-off controls had beep 
found to give the same results when 
the controls operated properly. 

In answer to Mr. Vianey’s comment 
that the tests might not have beer t 
conducted under equilibrium condi. 7 
tions Professor Rowley explained that J 
all tests were conducted at equilibrium 
conditions held for 6 to 8 hours. Many 
of the tests were repeated with sam 
results as reported. When the sam 
walls were tested for more than one 
day there was no shut down occurred 
between tests. The effect of separa. 
tors had been found by test to 
negligible. The accuracy of the test 
methods employed had been proved by 
the ability to test-check day after day 

Professor Rowley felt that the effect 
of moisture would not be important 
in mineral wool because it is not 
hygroscopic. Even in _ hygroscopic 
material such as wood fiber materia! 
moisture would not be expected t 
materially affect test results. It would 
have no effect in comparative tests 
of two wall positions. 

Test results were found to agree 
almost exactly with Guide figures for 
overall values for similar walls. The 
Guide values therefore appear to be 
accurate, practical and perfectly |logi- 
cal for use. 














NOMINATIONS INVITED 


The Committee of Award for the 
F. Paul Anderson Medal will re- 
ceive nominations until August 1, 
1943. 


The F. Paul Anderson Medal is 
awarded to a member of the 
ASHVE, “in recognition of notable 
scientific achievement or for out- 
standing service performed in the 
field of heating, ventilating or air 
conditioning.” 


Nominations should be addressed 
to the Committee of Award for the 
F. Paul Anderson Medal and should 
be accompanied by a detailed state- 
ment indicating the specific achieve- 
ment or service performed. 


The committee shall carefully 
consider nominations for a period 





of not less than three months and 
will submit its recommendations to 
the Council at the final Counci! 
Meeting of the calendar year. 


Under the regulations the Coun- 
cil has the power to decline to make 


any award for any year. 


The undersigned Committee of 
Award of the F. Paul Anderson 
Medal invites members of the So- 
ciety to submit nominations. 


S. H. Downs, Chairman 
Tom Brown 

F. E. Giesecke 

L. L. Lewis 

F. B. Rowley 
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HIS PAPER is confined to a consid- 
ration of the practicability of treat- 
Jing return air so as to qualify such 
Yair for use as a dilution medium in 
View of new outside air and thereby 
Weffect a saving in primary conditioning 
equipment, fuel and energy. It does 
not, therefore, undertake to substan- 
tiate the minimum physiological re- 
suirements or limits assumed in its 
jevelopment beyond insuring that 
these have the credence of published 
authority. 


Ventilation Essentially Dilution 


ee, ele ee te ot ee ea 


It has been long recognized that a 
preponderance of the total volume of 
new air required for ventilation is 
needed solely to dilute internally gen- 
erated and accumulating air pollution 
and that the remainder required to 
maintain adequate oxygen concentra- 
tion is so small as to be negligible 
in comparison.’ In view of the incon- 
clusive or negative results of much 
recent investigation concerning the 
effect of ionic changes, condensation- 
nuclei, CO. concentration indices and 
other purely chemical reactions.’ it is 
still reasonable to assume that aside 
from its oxygen content, the quality 
of air freshness is essentially a func- 
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*Mechanical Engineer, Albert Kahn As- 
Mesociated Architects and Engineers. Mem- 
vr of ASHVE. 


Vice-President, W. B. Connor Engi- 
neering Corp. 
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‘a. Heating Ventilating Air Conditioning 
yuide, 1943, Chapter 2, Physiological 
Principles. 
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b. Modern Air Conditioning, Heating 
Bend Ventilating, by W. H. Carrier, R. E 
“herne and W. A. Grant, pp. 7, 19, 20 


"ASHVE Research Report No. 921— 
‘hanges in Ionic Content of Air in Occu- 
ied Rooms Ventilated by Natural and 
Mechanical Methods, by C. P. Yaglou, 
i. ©. Benjamin and S. FP. Choate. 
1 pe Transactions, Vol. 38, 1932, p. 
91.) 


ASHVE Research Report No. %65— 
Physiologic Changes During Exposure to 
Jonized Air, by C. . Yaglou, A. D. 
Brandt and L. C. Benjamin. (ASHVE 
ransactions, Vol. 39, 1933, p. 357.) 


ASHVE Research Report No. 985— 
Jiurnal and Seasonal Variations in the 
mall lon Content of Outdoor and Indoor 
ir, by C. P. Yaglou and L. C. Benjamin. 
“pes Transactions, Vol. 40, 1934, p. 
3 ) 
















_ The Nature of Ions in Air and Their 
ossible Physiological Effects, by . 
4b. (ASHVE Transactions, Vol. 41, 
P*5o, p. 101.) 


The Influence of lonized Air upon Nor- 
al Subjects, by L. P. Herrington. 

ag a Investigation, 14, Janu- 
fi 930. 


People and Atmospheric Ions, by Dr. 
_ R. Wait. (Carnegie Institution of 
ynington News Service Bulletin, Vol. 
» No. 28, June 12, 1938.) 


_Tresented at the Semi-Annual Meeting 
if the American Society of Heating and 
— rrr | Engineers, Pittsburgch, Pa., 


SUMMARY—Ventilation may be di- 
vided into the air required, on the 
one hand, to support physiological 
processes and, on the other hand, to 
dilute internally generated or accu- 
mulated air entrained impurities. The 
former is so small a percentage of the 
total that, in all but hermetically 
sealed enclosures, it will be obtained 
through unavoidable infiltration. It 
is desirable in the interest of econ- 
omy, therefore, to substitute already 
conditioned room air for that portion 
of the ventilation (over and above 
the new air required solely to coun- 
teract infiltration effect) provided 
such air is effectively purified. It has 
been demonstrated in actual practice 
that properly applied activated car- 
bon gas adsorption supplemented by 
adequate filtration of particulate sub- 
stance and, where warranted, bacteria 
control, will requalify vitiated room 
air for re-use as a ventilation me- 
dium. And as such air reclamation 
is decidedly less costly both in equip- 
ment and operation than the condi- 
tioning of an equivalent volume of 
replacement air, serious consideration 
of its application is recommended. 


tion of its degree of freedom from 
foreign impurities. 

The principal sources of these im- 
purities in enclosures of residence, 
assembly and commercial activity are 
the occupants and their habits—body, 
apparel and respiratory emanations, 
tobacco smoke, cosmetics and, where 
dispensed, liquor and edibles and their 
cooking or preparation. In the aver- 
age industrial establishment of a gen- 
eral manufacturing nature, that is, 
not devoted to chemical processes or 
operations which may contribute dis- 
tinct fume pollutions, there are added 
contaminating sources such as, par- 
ticularly, cutting and lubricating oils 
and greases, hydrocarbons, acidic and 
metallic oxides, internally generated 
dust, soot and, occasionally, smoke. 
In all instances, the aggregate air 
contamination is in part particulate 
and in part gaseous. The elimination 
of the former from return air before 
it is recirculated is already accom- 
plished by the use of efficient air 
filters supplemented, where necessary, 
by electrostatic precipitation. The 
control of bacteria, when a problem, 
is within the scope of the sterilamp. 
It remains, therefore, only to extract 
the polluting gaseous components in 
order to fully requalify such return 
air to assume the burden of dilution 
and thereby permit the volume of new 
air required to be limited to the func- 
tion of oxygen replenishment and 
exfiltration or exhaust replacement. 
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The Economic Factors in Converting 
Recirculated Air for Ventilation 


By Herbert E. Ziel,“ Detroit, Mich., and Henry Sleik,t New York, N. Y. 


Control of Gaseous Contaminants 
by Adsorption 


Active gas adsorbent carbon, pro 
duced from nut shells, specially ac 
tivated by the oxidation 
method and processed to a critica] 
apparent density of about 0.45 (for 
6 to 14 mesh granules) and a 66 per 
cent granule porosity, has been found 
to effectively adsorb and retain most 
of the foreign organic gaseous sub 
stances common to vitiated air at 
ordinary ventilating temperatures. 
(For convenience in reference, or- 
ganic is used in this connection to 
represent all adsorbed substance in 
dependent of water, whether such 
substance is organic or inorganic in 
the chemical sense.) The more nota- 
ble exceptions are CO, CO. and am- 
monia. While these latter are adsorb- 
able in some degree, experience has 
indicated that the adsorption effi- 
ciency of the carbon for these sub- 
stances at ordinary temperatures is 
too low to promise a useful contribu- 
tion. Nor does activated gas adsorb 
ent carbon exhibit like retentivity for 
all gaseous substances, this being 
influenced to a great extent by the 
nature, boiling points and vapor pres- 
sures of the organics involved. How- 
ever, the quality carbon under con- 
sideration and which is similar in 
structure and specification to that 
employed in military poison gas 
masks has an activity or adsorptive 
capacity ranging up to 70 per cent 
of its own weight of organic sub- 
stance. Further, almost all of the 
common gaseous contaminations en- 
countered in occupied areas, partic- 
ularly body excretions, putrefaction 
gases, acrolein, hydrocarbons, mer- 
captans, essential oil and flavor es- 
sences, sulphurous gases and the like 
are all highly adsorbable. While, 
therefore, there are many variable 
factors, the over-all average adsorp- 
tion efficiency of this carbon when 
employed to treat recirculated air in 
the manner to be explained, has been 
found to be not less than 95 per cent 
up to the point where the carbon’s 
saturation does not exceed 15 per 
cent by weight, independent of mois- 
ture. Also, with the low concentra- 
tion encountered, a saturation of 15 
per cent has been observed to repre- 
sent an exposure of from six months 
to two years depending upon the 
nature and condition of service. Fur- 
thermore, the carbon when saturated 


gaseous 


"Industrial and Engineering Chemists 
Vol. 15, No. 12, p. 1244. Heating Ventilat 
ing Air Conditioning Guide, 1943, Chapter 
29, Air Cleaning Devices, p. 573 
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Lo ‘it. See Note 1 b, p. 226 
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Fig. 1—Typical carbon canister 


can be repeatedly reactivated for re- 
use. 

Activated gas adsorbent shell car- 
bon has been demonstrated in practice 
to possess all of the properties favor- 
able to its practical use in ventilation 
—hardness and durability, freedom 
from dust, high adsorptive capacity 
and retentivity for most air-borne 
gaseous impurities, selectivity for 
these organic substances in prefer- 
ence to moisture (activated carbon 
rejects water for organics) and ca- 
pability of repeated reactivation. 
Moreover, it has the advantage over 
all other attacks upon gaseous air 
contaminants in that it apparently 
neither adds anything to the air nor 
alters either its ionic or chemical 
composition or its thermal and psy- 
chrometric state. 


Adsorption Equipment and Its 
Application 


The practical application of acti- 
vated carbon filtration equipment to 
the air conditioning system has like- 
wise been developed. The accom- 
panying illustrations are sufficiently 
self-explanatory to require little elab- 
oration. Summarized, the application 
consists of the means of suspending 
in the air stream the requisite quan- 
tity of carbon per unit of air to be 
treated without exceeding a prac- 
ticably allowable resistance to the air 
flow, yet within a reasonably compact 
space; and to provide facility for the 
easy exchange of the carbon periodic- 
ally for reactivation with a minimum 
of interruption in service. Fig. 1 
shows a typical, perforated, granular 
carbon filled, hollow canister, while 
Fig. 2 shows a typical assembly of 
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the canisters. The arrangement is 
such that all air to be treated must 
pass uniformly through the carbon 
beds, thereby being subjected to uni- 
form duration of contact with the 
adsorption media. In ordinary appli- 
cations, the air velocity through the 
carbon beds is approximately 35 fpm 
and, as a consequence of the serried 
development of the beds, the air ap- 
proach velocity to the assembled unit 
is about 250 fpm. Thus, the face area 
of the assembled treatment unit ap- 
proximates that of the average air 
filter and the depth (in direction of 
air flow) about 4 ft. The resistance 
to air flow is 0.15 in. of water. 

In considering the practicability of 
qualifying return air for use as ven- 
tilation, it is emphasized again that 
this applies to dilution ventilation 
only, independent of oxygen make-up. 
It is, therefore, necessary to segre- 
gate the two demands. In other words 
the total ventilation, as determined 
by the designing engineer for the 
particular application, based upon his 
individual experience or conviction, 
need not be disturbed. Instead, how- 
ever, of satisfying this total ventila- 
tion entirely with outside air, that 
portion of the total ventilation re- 
quired alone for the dilution of 
contaminants, i.e., to control the con- 
centration of internally generated 
impurities, can be obtained by the 
use of decontaminated return air 
added to recirculation and, therefore, 
be deducted from what would other- 
wise be the required outside air vol- 
ume. It remains, then, to determine 
what should be considered the safe 
minimum of outside air volume re- 
quired solely for oxygen replenish- 
ment, and CO, concentration control 
if preferred. 

It has been advanced that 1 cfm 
of new air per person will provide 
ample oxygen for an active worker 
and that 3% cfm per person will pre- 
vent the CO, concentration from ris- 
ing above 1 per cent, a limit generally 
regarded as providing an ample fac- 
tor of safety... The authors believe 


: ‘Your Place in the Smart Man's War, by 
George W. Meek. (Heating, Piping & Air 
Conditioning, August, 1942.) 
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that, pending further research, a jp. 
imum of 5 efm of new outside a); 


per occupant will preclude an, 
enervating effect. This conclusion \ 
based upon the result of dilutio: 
computations. 

An average sedentary adult wy)! 


consume roughly 0.8 cu ft of oxygenf 


per hour and produce approximate) 
the same amount of CO. When phys. 
ically active, the average adult’ 


oxygen consumption and correspond. > 


ing CO, generation may increase 
about 1.2 cu ft per hour. Arbitrar), 
adding a further liberal insurane 
factor by raising the latter figure : 
1.5, the resulting concentration in ay 
occupied enclosure, at equilibriuy 
when introducing 5 cfm, or 300 cf; 
of new air per occupant, will be: 

For oxygen (orginal concentra. 

tion 21 per cent) 


300 x 21 
(“== 15) x 100 
100 


= 205° 


— &Vd 





300 


For CO, (original concentratior 
0.04 per cent) 


( 300 x 0.04 


+ 15) x 100 
100 


= 0.54% 





300 


It will be noted that the indicate 
resultant oxygen concentration of 
20.5 per cent corresponds to the 








amount of oxygen prevailing out > 


doors at an altitude of only abou 
700 ft above sea level. The resultan 
CO. concentration is but % what i: 
considered, so far as the authors car 
ascertain, indubitably harmless. Ani 
if, further, the assumed physiologic- 
ally adequate 5 cfm of new air per 
occupant is supplemented by an ade. 


quate volume of uncontaminated dilv- F 


tion air, complete psychological com- 
fort will be provided. 

It is doubtful also, whether, 
common ventilation practice it wi 
often be advantageous to consider 4 
reduction in outside air supply to les 
than 5 cfm per occupant because, 
all but hermetically sealed enclosures 
the normal infiltration, or the outsit 
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Fig. 2—Arrangement of activated carbon canisters 
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air volume introduced mechanically 
to counteract infiltration effect, will 
usually exceed the maximum de- 
manded to maintain a safe oxygen 
and CO, concentration.’ The infiltra- 
tion factor will, therefore ordinarily 
provide the simplest criteria for the 
establishment of the new air compo- 
nent. An example will make the fore- 
going clear as well as illustrate the 
modified approach to a typical venti- 
lation problem recommended by this 
paper. 

Assume a building with a volume 
of 500,000 cu ft and an occupancy of 
1250 and requiring an air condition- 
ing system having a total circulating 
capacity of 100,000 cfm (12 turnovers 
per hour). Further, that the nature 
and activity of the occupants is such 
that 25,000 cfm or 20 cfm per person 
(3 air changes per hour) is the cor- 
rect ventilation necessary to main- 
tain satisfactory internal air quality. 
In line with the previous conclusions, 
the outside or new air may be reduced 
to 6250 efm (5 cfm per occupant). 
In the instance under consideration, 
however, it is conceivable that the 
infiltration factor may be one air 
change per hour or 8,333 cfm, equiva- 
lent to 6.67 cfm per occupant. 


In order, then, to take advantage 
of the outside air reduction permitted 
physiologically or dictated by build- 
ing filtration and yet maintain both 
the stipulated total air circulation of 
100,000 cfm and the required ventila- 
tion of 25,000 cfm, the indicated modi- 
fieation would be as follows: 100,000 
cfm total air, 8333 efm outside air 
and 91,667 cfm recirculated air of 
which latter 16,667 cfm (25000-8333) 
is decontaminated.’ Since, however, it 
has been found that the over-all 
efficiency of the carbon decontamin- 






































“Heating Ventilating Air Conditioning 
Princip! 1943, Chapter 2, Physiological 
ANCiples, 






"The ratio of 1:2 between outside and 
decontaminated return air in this exam- 
ple is purely accidental. The ratio is not 
fixed but is dictated entirely by the known 
or anticipated occupancy, other contribu- 
tory internal contaminants, infiltration ef- 
lect, unreclaimable exhausts, etc., inci- 
“ental to the particular application. 
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Fig. 3—Diagram and table showing outside air heating load calculations 


ating medium to be employed is 95 
per cent (this will apply approxi- 
mately, likewise, for dust filters and 
bacteria control, if used), it is merely 
necessary to compensate by treating 
16,667 

or 17,545 cfm of the recir- 





0.95 

culated air. This, incidentally, is a 
factor meriting emphasis. Since the 
process is one of dilution, its effi- 
ciency is capable of control by com- 
pensation. A device capable of ex- 
tracting 95 per cent of the entrained 
contaminants from a given volume of 
air may be said to provide uncon- 
taminated air equivalent to 95 per 
cent of the volume treated. Should, 
therefore, further experience war- 
rant a revision of the present 95 per 
cent over-all efficiency, it would 
modify only the ratio of air to be 
treated. 

Segregation of Outside Air Load 


In calculating the economic effect 
contributed by the substitution of 
qualified return air for outside air 
ventilation, it is simply necessary to 
segregate the outside air load, a 
method of computation already used 


j 



































by many designers in preference to 
the calculation of air mixtures. In 
fact, it can be demonstrated that re- 
gardless of the method adopted, the 
outside air supply is a distinct and 
unrelated conditioning load and, 
therefore, a calculable entity in the 
summation of the equipment capacity 
and energy required by the condition- 
ing system. For instance, assume 
the building already used in the pre- 
vicus example to be located in the 
average temperate zone with an out- 
side design condition of 0 F for the 
heating season and 76 deg wet-bulb 
for the cooling season and that the 
inside requirements are 70 F dry-bulb 
and 40 per cent relative humidity 
(56 deg wet-bulb) for winter and 67 
deg wet-bulb for summer; the saving 
in installed conditioning equipment 
capacity for a reduction of 16,667 cfm 
in outside air will then be: 

16,667 x 60 x 2: 


—_________— = 1,643,000 Btu per 
14 
hour installed heating capacity. 
16,667 x 60 x 7 
= 43.9 tons of in- 





13.3 x 12,000 

stalled refrigeration. 

The 23 and 7 Btu per pound of air 
differential, respectively, between in- 
side and outside conditions used in the 
foregoing equations are approximate 
and will vary insignificantly depend- 
ing upon the particular psychrometric 
table used. 

The respective operating savings in 
cooling energy and fuel may likewise 
be computed for the average mean 
climatic conditions. Assuming a heat- 
ing season of 5,000 degree-days and an 
average outside temperature of 40 deg 

5000 


(65-40) 
with 70 per cent over-all heating ef- 
ficiency and 24 hours per day heating, 
the saving in British thermal units 
per heating season will be: 
16,667 x 60 x 24 x 200 x 10.8 


or 





= 200 average heating days 





14 x 0.70 


SERIES FOR COOLING 


| Racvarion Gain 
feurv 40001 10° 

















45 COOLa 
SS Room Jeup 70° es TABLE OF CONSTANTS 
1000:%" +1 00.8 270217 OUTSIOE TEMPERATURE 30° 
J ROOM TEMPERATURE 2 
: RADIATION GAIN i 
M, Cc (Tb anm MbAl Gam AIR CIRCULATION CFM 1000° 
een Fourv (0001 A 
farmacréo es 
No REORCULATION 
TABLE 2 
i T 
: MEA) EXTRACTED 
4 RAauar/On Ga ~ |surpiy am | oo a 
Air Cooler Equr (000:/0" a — LORE ATION RECIMC ULATION =“ "NS 
© S ‘ 

7 Room Teme 7O* Boone" + = pes — — 
$00.90" 100080 | 000g o—_____.% ae | = = |.18 
08g it 10 | so | ao | 30 | 

on 70 | 40 50 40 | © 
b pind . INTERNAL PEAT GAS Q BO | 30 | 60 | 50 | 10 
= Fn fawiv (00014 Sy 40 20 ‘2 10 | 60 |e 
so | 10 60 v 10 
—— 
ALL FIGURES «CIM + Curt Cfomets 











ALTERNATE 502 REcin 











© SUPPLY AIR TEMP B+ ROOM TEMP RADUTION GAIN - A 


Fig. 4—Diagram and table showing outside air cooling load calculations 
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Converted into fuel oil at 145,000 Btu 
per gallon, this represents a saving of 
36,500 gal per heating season. For 
coal at 14,000 Btu per Ib, it means a 
conservation of approximately 190 
tons per season. Similarly assuming 
a cooling season of 1500 operating 
hours, an average cooling load of 60 
per cent of désign load and 0.75 kw 
hours input per ton of refrigeration, 
the saving in energy is: 
16,667 x 60 x 1500 x 7 x 0.6 x 0.75 


13.3 x 12,600 
or approximately 29,000 kw hours per 
cooling season, 

By segregating the outside air load 
it becomes apparent that except in 
abnormal cases, this load is unin- 
fluenced by the internal heat load be- 
cause all outside air introduced must 


be converted from prevailing outdoor 
to prevailing indoor conditions. This 
is simply illustrated by the diagram 
(Fig. 3) representing a space condi- 
tioned with 1,000 cfm all outside air 
and, alternatively, with 500 cfm out- 
side and 500 cfm recirculated air. For 
convenience, calculations are in arbi- 
trary cubic foot-degrees and the con- 
stants adopted are 20 F outside, 70 F 
inside and a room radiation loss 
equivalent to 10,000 cubic foot-de- 
grees. With no internal heat gain, the 
heat added (c) for all outside air 
supply is 1000 x (80-20) = 60,000. By 
recirculating 500 cfm the heat added 
(c:) becomes 35,000, a reduction of 
25,000. With an internal heat gain 
equivalent to 10,000 the heat added 
for all outside air is 1000 x (70-20) = 
50,000 and with 500 cfm recirculated 
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it becomes 25,000, a reduction a , 
of 25,000. 


Table 1 continues the series 
varying internal heat gains. It 


be observed that, up to the sin; 


where the internal heat gain i . 
great that economy ceases to be a 
tor, the saving in both heating e 
ment and fuel for a reduction of 
cfm in outside air is a constan 
25,000 cubic foot-degrees regar: |». 
of the internal heat gain and 
this constant is equivalent to the 
required to convert 500 cfm fro: 
deg outside to 70 deg inside 
perature. 


The same applies, likewise, to 
ing (Fig. 4). By assuming 90 
outside, 70 deg inside and 10,00 
bie foot-degrees equivalent rvon 
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diation gain, the saving in recircu- 
lating 500 of 1,000 cfm total air is 


Poe ee ae 


for F @ so9 x (90-70) = 10,000 cubic foot-de- 
wil grees regardless of internal heat gain 
Pin PE except that, in this instance, the 
Is series (Table 2) is infinite, it being 
+ fae assumed that there would be no in- 
; DF S ternal cooling influence. 

we Application in Practice 
Cless The authors, through their respec- 
hat F tive experiences, have been afforded 
leat several opportunities of applying in 


- 


'em- 


Oo). 


deg 


Ta- 


S 


oi 


- ae 


on 


practice the principles to which this 
paper is devoted, and it is deemed ade- 
“quate to append a factual review of 
but one of these applications. 
> In designing the air conditioning sys- 
~ tem for a mid-west plant of the Pratt 
and Whitney United Aircraft Corp., it 
was determined that the requisite ven- 
tilation for the cafeteria, locker rooms, 
toilets and similar areas ordinarily 
}demanding a high air change rate 
) would be 458,000 cfm. Also that, due 
_} to design conditions, over half the air 
displacement would have to be in sum- 
mer cooled as well as winter heated 
é zones while the remainder would be in 
'j winter heated zones only. The design 
conditions were, Winter —10 deg 
J outside, average for October 1 to May 
+1, 44.3 deg; Summer 100 deg dry-bulb, 
476 deg wet-bulb, average load 60 per 
cent. 

Through the aid of activated car- 
bon adsorption, it was found possible 
to divide this ventilation requirement 
into 77,000 cfm outside air, sufficient 
to counteract infiltration effect, and 
381,000 cfm of decontaminated return 
air added to recirculation. Thus the 
indicated dilution ventilation and 

total air circulation was maintained 
but the outside air load was reduced 
by 80 per cent. Further, as the pri- 
")mary purpose of the carbon applica- 
tion was to reduce the outside air con- 
ditioning load, it was only necessary 
for it to be in operation during such 
periods when the outside temperature 
rose above 78 deg or fell below 55 F. 
By designing the method of control 
accordingly, full advantage could thus 
be taken of outside air ventilation 
when it imposed little or no demand 
on cooling or heating energy and, at 
the same time, conserve the service 
life and, therefore, the maintenance 
jof the air purification equipment. 

Fig. 5 shows the basement plan of 
this plant and the distribution of 12 
main fan rooms; also an enlarged 
typical schematic arrangement and 
air-flow diagram of one of these fua 
rooms. The typical arrangement 
clearly illustrates the relation of the 
air recovery unit to the air circu- 
lating system as well as the function 
of the automatic dampers to main- 
tain, on the one hand, a minimum con- 
ditioning load and, on the other, a 
maximum earbon service life between 
reactivations. In addition to the 12 
Units shown on the plan there are 27 
Smaller systems, mostly in toilets 
where, instead of being exhausted, the 
toilet air is decontaminated and re- 
turned to the plant areas, thereby 


maintaining the desired differential 
pressure. 


The recovery of 381,000 cfm condi- 
tioned air effected a saving of approx- 
imately 800 tons of installed refrig- 
eration and 33,000,000 Btu per hour 
capacity of installed heating appara- 
tus. The estimated operating saving 
per average heating season is 53,000,- 
000 Ib of steam or, approximately 
500,000 gal of fuel oil. The economy 
in summer cooling energy, which 
would approximate 450,000 kwhr per 
season is, in this instance, likewise 
realized in fuel economy since the re- 
frigeration compressors at this plant 
are steam turbine driven. 


Economic Factors 


Both the cost to reclaim vitiated 
conditioned air for ventilating use 
and the alternate cost to condition 
replacement air are too variable to 
permit precise comparison in this 
paper. Careful analysis indicates, 
however, that the installed cost of 
equipment to effectively decontami- 
nate return air rarely approaches the 
installed cost of the additional refrig- 
eration alone required to cool an equi- 
valent volume of new air. And with 
heating apparatus costs added, the 
use of outside air for dilution ven- 
tilation is obviously at a decided 
economic disadvantage. This seems 
true likewise of operation, the main- 
tenance of decontaminating equip- 
ment being appreciably less costly 
than the fuel and energy its use 
conserves. 


Conelusion 


1. Aside, therefore, from its im- 
portant immediate contribution to the 
conservation of critical materials and 
vital resources in our present emer- 
gency, the art of reclaiming condi- 
tioned air through purification for use 
in lieu of new air for ventilation war- 
rants serious consideration, both for 
its efficacy and practicability and for 
its fundamental economy. 


2. The need of research to estab- 
lish proper air quality and air quan- 
tity for comfort and health standards 
is recognized by the authors as well 
within the functions of the Society. 


Discussion 


G. Donald Fife, Washington, D. C. 
(Written): In the majority of comfort 
cooling installations, the amount of 
outside air used would seldom be as 
high as both 20 cfm per person and 
3 changes per hour. 


One of the first questions that comes 
to mind is that of the reactions of the 
occupants in spaces conditioned by 
such a system. Have any complaint 
records been kept? Has any poll of 
the occupants been taken which would 
indicate general satisfaction with the 
ventilation? It would be very interest- 
ing to have a description of an air 
conditioning system which has been 
remodeled for using decontaminated 
air, together with an analysis of the 
occupants’ reactions along the lines of 
some of the polls which have been 
taken for sensations of comfort. 
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This is a thought-provoking paper 
in that there are such well recognized 
possibilities of savings in both first 
costs and operating costs attendant 
to any scheme which will permit a 
reduction of the outside air quantity. 


R. W. Keeton,’ M.D., Chicago, Ill. 
(Written): Expired air often contains 
volatile substances which are obnoxi- 
ous. Similar odors arise from various 
glands of the skin in periods of 
sweating. It is obvious that a wide 
variety of other odors, vapors, and 
bacteria originating within the enclo- 
sure might contaminate the air. Spe 
cial filters, adsorbing agents, and de- 
vices for sterilizing the air will be 
required to rid it of these foreign 
impurities. 

We have recently been exposing 
subjects for eight hours to sub zero 
temperatures in a small room in w hich 
practically all of the air is recireu 
lated. The only outdoor air which is 
obtained for the support of the physio 
logical processes is by infiltration o1 
leakage. The human load was heavy, 
but despite this the carbon dioxide 
concentration reached only 0.46 per 
cent after the end of three hours. Ir 
a short time after the room was va- 
cated the concentration dropped to 
0.04 per cent. Since there was no 
sweating, there were no obnoxious 
odors from the skin. Those present 
in the expired air were not noticeable 

I would feel that the proposed plan 
is physiologically sound and might 
become practical when the studies on 
the effective purification of the air 
have been completed. 

L. L. Lewis, Syracuse, N. Y. (Writ- 
ten): The development of means and 
methods of applying adsorbent sub- 
stances for the purification of air has 
quite a few years of experience behind 
it and has gone through much of the 
inevitable grief. 

The equipment in question was first 
looked upon as a means of abating 
nuisance odors. The need for that 
application will continue to exist but 
the broad objective toward which it 
is now being pointed is a reduction 
of the owning and operating costs of 
air conditioning and heating systems. 

That objective is good for it will 
enlarge the scope of application and 
stimulate the application of the wide 
variety of equipment in which we are 
interested. If overall costs can be 
reduced, more of that equipment will 
be used. We should, therefore, be 
grateful for the authors’ contribution. 

Certain impressions are getting 
around that when an 800 or a 1000 
ton refrigerating machine is needed, 
it can be picked out of an existing 
plant without being missed. Please 
understand that I do not intend to 
infer that the authors have created 
such an impression or furthered it. 

Unfortunately, there can be found 
a few examples upon which this im- 
pression can be truly predicated. They 
might be the result of ultra conser- 
vatism or just plain mistakes, both of 
which are to be deplored because they 
hurt our profession and our industry, 
or the result of what was good judg- 
ment at the time the selection was 
made. 

In the design of war plants, we 
have been confronted simultaneously 


"Head, Department of Medicine, Uni- 
versity of Illinois 
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with the vital need for arriving 
quickly and surely at results and with 
the need for applying a practice in- 


volving unproven factors. The big 
bomber plant is a complete example. 
In its internal heat load are two fac- 
tors—infiltration and moisture migra- 
tion. Under normal conditions they 
account for a considerable number of 
tons of refrigerating requirement al- 
though percentage-wise they are small 
in relation to the whole. But, infiltra- 
tion runs wild when doors 50 ft wide 
and 250 ft long are opened wide. 
On the other hand, considerable ad- 


vantage of the flywheel or storage. 


effect can be taken for relatively small 
buildings. This applies to the bomber 
plant quite realistically because it 
contains thousands of tons of steel 
and other substances but nothing is 
known of the true weight of this 
factor. 


We are making good progress to- 
ward the development of such factors 
and gaining experience with them but 
much is yet to be learned about build- 
ings more than 1000 ft wide, several 
thousand feet long and 50 ft or more 
in height. In our current experience 
and knowledge, the final responsibility 
for predicting the amount of refrig- 
eration required for one of these 
plants is not to be taken lightly. 


Too few of our plants have been 
designed uvon the principle of sacri- 
ficing ventilation under the extremes 
of summer and winter but increasing 
it as outside conditions moderate. This 
can be done with relatively simple 
control which will, as outside condi- 
tions moderate, increase the volume of 
outside air up to predetermined limits. 
First cost is reduced by sacrificing 
under the extremes. The higher stand- 
ard is maintained at all other times 
with a slight increase in operating 
cost. 


I see two valuable contributions in 
this paper: (1) the authors bring 
some of us back to due consideration 
of the cost of heating which in too 
many cases has been too completely 
subordinated by the cost of refrigera- 
tion; (2) the authors are campaign- 
ing upon a sound engineering and 
economic basis for a more rational 
method of determining outside air or 
ventilation. 


W. F. Wells, Philadelphia, Pa. 
(Written): The method of analysis 
of ventilation, so effectively applied 
by the authors, as dilution of impuri- 
ties in vitiated air, can be extended 
with appropriate modifications to the 
removal of air-borne infection. Medi- 
cal belief that air was not important 
in the spread of disease, current ten 
years ago, has been rapidly changing 
to the conviction that deficiency in 
ventilation is responsible for much 
epidemic spread of respiratory con- 
tagion during the winter. Medical 
schools taught that germs, expelled in 
sneezing and coughing in the form 
of droplets, fell to the ground within 
a radius of an arm’s length within 
a few seconds of time, as had been 
shown by Flugge by exposing agar 
plates. Infection of air, therefore, was 
believed to be limited to a few feet 
and a few seconds, and could not be 
a problem of concern to ventilating 
engineers. These larger droplets 
which settled on the plates were 
shown, however, by the air centrifuge, 
to be relatively few compared with 
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the fog of smaller droplets expelled 
in sneezing and coughing, which 
evaporate and leave tiny but infecti- 
ous residue floating in the air until 
finally inhaled or vented or otherwise 
destroyed. Studies during the past 10 
years also indicate that the dilution 
afforded by increasing normal winter 
ventilation tenfold would control the 
dynamic spread of epidemic air-borne 
infection. Furthermore, air disinfec- 
tion has been demonstrated to be an 
equivalent of sanitary ventilation. 


The authors resolve ventilation into 
three factors: First, dilution by pure 
air replacements; second, effective 
dilution with recirculated purified air; 
and third, infiltration or the inevitable 
dilution due to lack of tightness in 
enclosing walls. The last is held to 

of minor importance while the 
second is held to be more economical 
than the first. The first two, however, 
are inadequate to meet the demands 
of sanitary ventilation. Disinfection 
of room air for purposes of simplicity 
regarded as analogous to infiltration, 
becomes the prime effective diluting 
factor in contagion control. The rate 
at which live germs are removed from 
an enclosed space can be equated to 
the rate of dilution by air change, and 
expressed in equivalent air change. 
Measurement of sanitary ventilation 
by bacteriological methods depends 
upon determination of rate of removal 
of a standard test organism contrib- 
uted at one point and sampled at an- 
other. Since all organisms may not 
be equally sensitive to a disinfectant, 
a unit of effective dilution equivalent 
to one air change is defined as a lethe. 
For practical ventilating purposes, we 
may consider a lethe and an air 
change to be equivalent. 


Extensive tests have shown a foot 
lethe per minute (sanitary equivalent 
of a cubic foot pure air replacement) 
to be theoretically attainable by ap- 
proximately a milliwatt foot (milli- 
watt acting through a foot distance) 
of 2537 A radiation. In irradiation, 
however, 25 per cent efficiency with- 
out undue exposure of the occupants 
would be excellent practice. 


In hospital operating rooms, where 
disciplinary precautions make irradia- 
tion of the whole space practicable, a 
thousand lethes per hour can be at- 
tained. Ultraviolet light barriers have 
been designed which remove 99 per 
cent of organisms drifting through on 
ventilating currents. High values may 
be necessary to prevent hospital cross 
infection where the sick are housed 
and dust may be infected. In the 
control of epidemic spread of conta- 
gion, where the well congregate in 
public gathering places, such high 
effective dilutions are not required to 
control epidemic spread of air-borne 
contagion. In terms of school ventila- 
tion, 500 ft lethes per minute (or 
equal number of cubic feet of air re- 
placement) would seem to be adequate. 


C. S. Leopold, Philadelphia, Pa., 
stated that air washers were quite 
effective as decontaminators. It was 
pointed out that while the authors’ 
fuel saving computations were based 
on an unoccupied building, it would 
be less in an occupied one in which 
usually industrial processes would 
make heat unnecessary until the out- 
side temperature fell below 50 deg— 
a reduction in degree days of about 
one-third. In many plants the indus- 


trial exhaust far exceeds the ven |, 
tion requirements. 

Mr. — complimented the ay. 
thors on t f 
the paper and on the apparatus dp. 
scribed. 

Authors’ Closure: One of the © ies. 
tions raised is that the applice jo, 
of air reclamation through de op. 
tamination already has a wide back. 
ground both in controlled rese: re) 
and, more particularly, in extensiy 
actual practice. Much reliable labor, 
tory and field data have been acc). 
mulated and are being augme te; 
continuously by research and thr: u¢! 
field observation. It is encouraviny 
that, thus far, it is more correc: 
report that, rather than comp/:in; 
records the tabulation is almost ep. 
tirely a satisfaction record. Actual 
polls of occupancy reaction have )ecer 
taken with decidely favorable 1 
sults, although it is recognized tha 
wider sampling will improve their 
value. Thus the importance of th; 
valued suggestions by Dr. Keeton an: 
Mr. Fife are acknowledged. It wa: 
only because much of this history i 
intimate to the commercial develo; 
ment of the product that it was cor 
sidered more objective to omit a de. 
tailed account of this experience. 

Another question raised is that th 
latitude of the ventilating engineer 
determining both the ventilation re- 
quirements and the respective outsic 
air conditioning load should be ac. 
cented. It was not the authors’ inten: 
to establish arbitrary standards nor 
to exaggerate results. The substitute 
ventilation proposed is but a contribu- 
tion to the air conditioning syste 
the design of which is the responsi- 
bility of the air conditioning engineer 
It is fully appreciated that each jo! 


e excellency and valu: o; 














has its individual conditions and ref 


quires its independent study. Ne 
every condition will offer an oppor- 
tunity for economy through air re 
covery, nor will results necessarily 
duplicate those cited in the examp' 
given. The note of warning by Messrs 
Lewis and Leopold is, therefore, per. 
tinent and very valuable. It is neces 
sary, however, to take issue with tw 
assumptions by Mr. Leopold. 


The function of the air washer i 
primarily to cool, humidify or de- 
humidify air. There is to our know! 
edge, no evidence to support the 
assumption that it contributes appre- 
ciably to the extraction of gaseow 
or odorous impurities from air ani 
there is considerable experience | 
the contrary. 

The assumption that the example: 
in saving were based upon an uw! 
occupied building is mistaken. Occv- 
panecy was given consideration in th 
examples cited both in the text an¢ 
in the oral presentation of the paper 

The enlightening discussion contri) 
uted by Dr. Wells is greatly appre 
ciated and the developments in = 
fection control in ventilation w! 
doubtless result in the continued de 


Cat at aes Pete 


velopment of parallel means to cop & 


with this problem. 

Converting recirculated air for! 
portion of the ventilation demand 
valid to the extent that it contribute 


to economy. If its possibilities will * 
considered by the designing engine’ BF 
for each particular job, the author > 


feel that this paper will have serve 
a useful purpose. 
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Semi-Annual Meeting 


1943 


Pittsburgh, Pa. 


William Penn Hotel 


Wirn AN attendance of 300 mem- 
bers, guests and ladies, the Semi- 
Annual Meeting of the Society 
pened at the William Penn Hotel, 
Pittsburgh, Pa., June 7th. Despite 
the fact that the program was tail- 


' ored to meet wartime conditions the 


Stent 


: in attendance 


interest of Society members was evi- 
denced by the proportion that were 
compared with the 


Ssmall number of guests. All four 


Te 


ms Maat nh Nr 


technical sessions were heavily at- 
tended and the number of Technical 
Committee Meetings was an indica- 
tion of the importance of the war- 
time semi-annual conferences. The 


> Council held two meetings and regu- 


™ 


OE MEI SO CE Nat Path 2 oO 


atten, 





}lar meetings were also held by the 


Committee on Research, War Service 
Committee, Guide Publication Com- 
mittee and the Nominating Commit- 


First Session—Monday, 
June 6, 9:00 A. M. 


Pres. M. F. Blankin called the 
Semi-Annual Meeting of the Society to 
rder in the Urban Room of the Wil- 
liam Penn Hotel on Monday morning 
June 7, and introduced G. G. Waters, 
President of the Pittsburgh Chapter. 


Mr. Waters presented Frank L. 
Duggan, President of the Chamber of 
Commerce of Pittsburgh who in his 
welcoming address spoke of Pitts- 
burgh as “the arsenal of the allies.” 
He made a brief reference to the his- 
torical high lights in Pittsburgh and 
referred to its industrial production 
during World War I. 

In a brief response, President 
Blankin expressed the appreciation 


Proceedings of 


of the members for the cordial greet- 
ing and also the pleasure it gave him 
to see the fine attendance at the open- 
ing session. Mr. Blankin then gave 
a brief report as President of the So- 
ciety and said that a great many dif- 
ficulties had been encountered this 
year not only because it was a war 
year but also because our view point 
and objectives in research and other 
Society activities had to be revised. 
He announced appointment of Carl 
H. Flink, as Technical Secretary of 
the Society and said that it was ex- 
pected that an important announce- 
ment regarding research activities 
would be made before the conclusion 
of the meeting. 


President Blankin said that he had 
done considerable traveling in visit- 
ing Chapters during the past three 
months and had addressed 18 groups. 
He also found in three other cities 
that there was a desire for the or- 
ganization of local chapters, and a 
great many potential members of the 
Society. He said that considerable 
time and effort was being spent on 
membership work without any special 
campaign and that the results have 
been gratifying and he believed that 
the goal of 400 new members in 19438 
would be accomplished. He requested 
the cooperation of the members in the 
work of the Membership Committee 
and suggested that many men were 
waiting to be asked to join the 
ASHVE. 


Lester T. Avery, chairman of the 
Committee on Constitution and By- 
Laws presented an amendment of- 
fered by a petition of Canadian mem- 
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bers from Toronto, Montreal and 
Winnipeg. He read the amendment 
to Art. B-XI as follows: 


When s ected by the 

I . he. birt il I . Fiy iT 
Committee shall invest s h portions f 
iny funds of the Society, as determined 
by the Council, in securities of the Units 
States Government, in securities f the 
Gove ment of the Dominion of Canad 

n securities legal for the investment 
funds of savings banks f the State f 
New York. Not less than one-! f f suct 
sted funds shall be in se rities of t 

| ted State Government \ inves 
ents sha be appr ed by the ¢ ncil 


He pointed out that the change in 
the present section was the addition 
of the words, “in securities of the 
Government of the Dominion of 
Canada.” Mr. Avery’s motion for 
adoption was seconded by Professor 
Rowley and by vote of the members 
present, it was unanimously adopted. 

President Blankin then called on 
Mr. Avery to present a_ resolution 
from the members of Northern Ohio 
Chapter which he read as follows: 

At the regular May Meeting f the 
Northern Ohio Chapter of 


at Cleveland Engineering Society Clut 
Rooms May 10, 1943, the following nm 

tion was unanimously passed: The men 
bers of the ASHVE who constitute the 
membership of the Northern Ohio Chay 
ter believe there should be a r e direct 


connection and responsibility between thx 


several chapters and the National Society 
and 

The subject should be carefully consid 
ered at this time by all members, and 

In order to accomplish this purpose 


Lester T. Avery is instructed to offer the 


following resolution from the floor at the 
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Semi-Annual Meeting of the Society in 
Pittsburgh in June 1943, to wit: 

Whereas, the National Society members 
may not belong to a Local Chapter un- 
less they separately apply for admission 
and pay local chapter dues, and 

Whereas, Local Chapters may not ad- 
mit to membership anyone who is not a 
member of the National Society, and 

Whereas, the nominations for National 
Officers are the responsibility and privil- 
ege of the Chapter representatives, and 

Whereas, the National Society seeks the 
help of these several Chapters in secur- 
ing new members, in carrying on Society 
activities, in serving as host to annual 
and semi-annual meetings, and 

Whereas, the continued growth and 
strength of the National Society is di- 
rectly related to the growth and strength 
of the several Chapters, 

Resolved, that a_ special committee 
called the Chapter Relations (Develop- 
ment) Committee shall be appointed by 
President Blankin which Committee shal! 
consist of three members of Chapters, 
only one of whom may be a present offi 
cer or Council member of the Society, 

And this Committee is to investigat« 
the subject of Chapter-Society relation- 
ship and report in writing at the next An- 
nual Meeting in January 1944, its recom- 
mendations as to: 

1. A plan whereby each member of the 
National Society becomes a member of a 
Local Chapter; 

2. A plan for the geographical boun- 
daries of each Chapter thus determining 
its membership on a convenient geo- 
graphical basis; 

3. A schedule of National dues and 
Chapter dues taking into consideration 
the possible financial support of the 
Chapters by the National Society; 

4. Such other matters that may be con- 
sidered pertinent to this subject. 

This report is to be considered on the 
floor of the meeting and if accepted and 
approved by the majority vote of mem- 
bers present, it shall be referred to the 
committee on Constitution and By-Laws 
to prepare amendments if any are re- 
quired in order to carry out the recom- 
mendations, which amendments shall be 
submitted to the membership for approval 
is provided in the constitution. 


Mr. Avery moved the adoption of 
the resolution and the appointment 
of a special committee by the Presi- 
dent of the Society. The motion was 
seconded by T. T. Tucker, Atlanta, 
Ga. 

In reply to questions about the 
membership Mr. Avery gave some 
statistics regarding the Society mem- 
bership — 1925 — 2372; 1926 — 2712; 
1939—3067; 1940—3147; 1941—3320; 
1942—3132; 1943—3006. It was his 
opinion that there should have been 
an increase rather than a loss during 
the past four years which was a 
period of great progress in the in- 
dustry. He stated that approximately 
70 per cent of the Society member- 
ship also held Chapter Membership 
and he thought that the best way to 
increase the strength of the Society 
is through the establishment of new 
chapters and the strengthening of 
existing chapters. 

Mr. McIntosh, Pittsburgh, said that 
the resolution brought several ques- 
tions to his mind, for example, what 
happens to a man who is far from 
a Chapter center? What is the neces- 
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sity for financial support of the 
Chapter? Why is it not possible for 
a Chapter to carry its own financial 
responsibilities? He expressed the 
hope that there would be some dis- 
cussion of these points for the bene- 
fit of the proposed Committee as he 
believed that before any action is 
taken that the opinion of a cross- 
section of the Society membership 
would be desirable. 

V. J. Jenkinson, Toronto, thought 
that a plan could be developed which 
would provide better coordination be- 
tween the various Chapters and the 
national organization and that some- 
thing could be done for the guidance 
of incoming Chapter Presidents and 
Secretaries and Committee Chairmen. 

President Blankin said that for the 
information of members, there was a 
Chapter Relations Committee, whose 
duties included the operation of the 
Speakers Bureau for the benefit of 
the Chapters and the resolution would 
provide for a Chapter Development 
Committee to report on the matters 
which have been brought up. 

Mr. Campbell noted that a speaker 
had requested some activities that 
would aid Committee Chairmen in the 
various Chapters, and he stated that 
on three occasions as Chairman of 
the Membership Committee of the 
Society he had been unable to get the 
names of the local membership chair- 
men because of his inability to get 
replies from Chapter Secretaries. 
This year he had requested the 
Chapter Delegates to turn the matter 
over to the Local Membership Chair- 
man and the results have been better. 
It was his opinion that chapters were 
not cooperating, rather than the na- 
tional organization. 

Mr. Avery said that no decision 
should be made on any of the points 
brought up but it was desired that 
a committee be appointed to study the 
various questions involved. He 
thought that the Committee could aid 
in correcting the situation described 


by Mr. Campbell. He also thou +}; 
that the Committee could outlin. , 
plan regarding the necessity {oy 
Chapters in places where they we uli 
not be an expense to the Society »y; 
would contribute to its growth. 

Before calling for a vote on the 
question, President Blankin cm. 
mented that there seems to be ay 
erroneous impression that the pre en; 
Officers and Council are not in‘ er. 
ested in the formation of new Chap 
ters and he wanted to correct it a 
the formation of three new Chap‘er; 
is under consideration at the present 
time. When the vote was taken, th 
majority favored the adoption of the 
motion. 

President Blankin then introduced 
S. H. Downs, First Vice President 
and Dr. C.-E. A. Winslow, Second 
Vice President, and he asked Mr 
Downs to take charge of the meeting 
during the presentation of the firs: 
paper. 

Mr. Downs called attention to the 
innovation on the program which 
indicated that a time schedule woul 
be followed. He then _ introduced 
H. F. Randolph, Utica, N. Y., wh 
presented the paper, Performance of 
a Residential Panel Heating System 
by H. F. Randolph and J. B. Wallace 
(complete paper and discussion to be 
published in August 1943 ASHVE 
Journal Section, Heating, Piping ¢ 
Air Conditioning). 

At the conclusion of the discussion 
President Blankin resumed the Chai: 
and the meeting adjourned at 11:45 
a.m. 

A get-together luncheon was hel 
in the Cardinal Room of the Willian 
Penn Hotel, at 12:15 p.m. and at the 
conclusion of the luncheon, G. 6 
Waters, president of the Pittsburg) 
Chapter introduced the head tabi 
guests and then presented Howar/ 
Coonley, Director, Conservation D- 
vision, War Production Board, Wasb- 
ington, D. C., whose subject was Fu 
Conservation. 


Fuel Conservation 
By Howard Coonley,* Washington, D. C. 


The nation faces a more acute fuel 
crisis than anyone imagined possible 
a few years ago. There was consider- 
able talk of fuel shortages last win- 
ter but the fact that we squeezed 
through somehow by the skin of our 
teeth led a large percentage of our 
population to believe that the situa- 
tion was not so critical then as it was 
pictured, and may now cause them to 
discount the prophecies of a very 
much greater shortage for the com- 
ing winter. 

This impression must be erased as 
quickly and as completely as possible. 
All indications point to the inevitable 





*Director, Conservation Division, War 
Production Board. 


conclusion that the American peopl 
will have to get along with less fue 
this winter than they have heretofor 
thought possible. With oil stocks a): 
ready down to 27 per cent of normal 
on the eastern coast, there can i 
nothing but pessimistic views of the 
situation expressed in Washington. 
The proper thermal environmen 
as you of all people know, is one 0! 
civilization’s greatest contributions t 
mankind. We have become so accu* 
tomed to this environment that th 
lack of it may prove one of the great 
est demoralizing factors during the 
war. The American people will fae 
that fact and that danger this winte’ 


1P.A.W. release, May 20, 1943. 
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The War Production Board has un- 
der consideration, the problem of re- 
ducing the fuel requirements of the 
nation in a dozen different ways. The 
requirements involve such fantasti- 
cally high figures that even a small 
percentage of saving becomes an ob- 
jective of vast magnitude. In the 
heating field alone, a 1 per cent sav- 
ing would amount to 1,720,000 barrels 
of oil’,—the equivalent of 7,224 tank 
cars. A 1 per cent saving of heating 
coal would amount to approximately 
1,800,000 tons’ or 36,000 car loads. 
There is a possibility of making many 


| of these 1 per cent savings. 


There are many factors involved 
in this fuel shortage. One of the pri- 
mary ones is the lack of transporta- 
tion facilities. The transportation 
systems have done an almost impossi- 
ble job. The magnitude of that job 
is reflected in the following figures: 
Before the war there were practically 
no oil deliveries to the eastern sea- 
board by rail. Now the railroads are 
delivering practically all of the oil up 
to 950,000 barrels a day to the east- 
ern seaboard. Before the war, tank- 
ers delivered 1,400,000 barrels per 
day’ to this territory; today they are 
in the Navy. The fact that our rail- 
roads have managed this almost com- 
plete switch-over on such a gigantic 
scale has saved the nation from a ma- 
jor disaster. 

They have an increasing number 
of demands placed upon them and pro- 
visions must be made to reduce this 
tremendous fuel transportation prob- 
lem which they have, up to now, 
carried. Peculiarly enough, in the field 
of residential heating, it is on the 
east coast—which requires the longest 
transportation—that the bulk of the 
heating oil is used. Two-thirds of the 
3,500,000° dwelling units in the coun- 
try heated by petroleum products are 
on the eastern seaboard. There is also 
a higher proportion of oil heated 
homes to non oil heated homes on the 
eastern seaboard than in any other 
part of the country, for instance 45 
per cent in Rhode Island, whereas it 
is less than 2 per cent in some of the 
southern states. In the country as a 
whole, only 10 per cent of the homes 
are heated with petroleum products. 


Information developed from time 
to time by you and your associations 
has convinced us that a substantial 
reduction in these fuel requirements 
can be made through the intelligent 
application of your findings, and that 
is what the War Production Board is 
contemplating. This is an emergency. 
What is needed is quick action. We 
will have to let refinements go by the 
board in the interest of speed. The 
theoretical possibilities of fuel con- 
servation reach fantastic proportions 


‘Office of Civilian Requirements states 
that 172,000,000 bbl oil used for heating 
im 1941. (By telephone). 

Pr of Civilian Requirements. 


‘P_ALW. release. 

U.S. Department of Commerce H-13, 
No. 5, September 9, 1942 Housing. Also, 
No. 3 of same series. 


when all possibilities are thoroughly 
explored. Still, one half, or even one 
third of the theoretical is a goal which 
would inspire the cooperation of even 
the most thoughtless individual, if the 
opportunity were properly presented. 
Voluntary cooperation should be tried 
first, since carefully worked out man- 
datory regulations will require 
lengthy discussions and careful chart- 
ing through seas of legal red tape. 
This cooperation should not be diffi- 
cult to obtain, especially if the find- 
ings of your and other associations 
are properly presented to the public. 
Your reports on fuel conservation pos- 
sibilities provide an inspiring basis 
for such a program. 

For instance, one organization’ re- 
ports that their survey indicated that 
only 60 per cent of eastern oil heated 
homes have any weather-stripping, 
resulting in a loss of almost 200,000,- 
000 gal of oil per season in district 
No. 1 alone. This amounts to 6 per 
cent of the fuel oil sold in that dis- 
trict. It would require only a small 
amount of weather-stripping to save 
this 200,000,000 gal. In fact, as one 
company points out, if zinc weather- 
stripping were used on an average 
house, 70 lb of zinc would save from 
300 to 400 gal of oil, or as much as 
is saved by a ton of ordinary insulat- 
ing material. Now, we are not at this 
time recommending the use of zine for 
weather-stripping because it might be 
entirely impossible to allocate zine for 
even such a tremendous return. 


Many weather-stripping  installa- 
tions can be made without the use of 
any critical materials; for example, 
wood strip and felt will also do an ad- 
mirable job. That this saving is not 
fantastic has been more than proved 
by many research agencies through- 
out the country ranging from Govern- 
mental Agencies to Fuel Associations 
and University Research Labora- 
tories." 

All these estimates indicate that on 
the average house, from 15 to 20 per 
cent of the fuel can be saved by 
means of proper weather-stripping. 
If these facts are properly presented 
to the home owner, it is probable that 
for the benefit of his own pocketbook, 
if for nothing else, he will proceed to 
weather-strip either in the home-made 
fashion or by a more deluxe job done 
by experts. It is at this point, how- 
ever, that Industry and Government 
must cooperate. It is up to one to 
advise and convince the home owner 
that it would be worth his while to 
make an investment in order to get 
a saving of two or three times the 
amount spent within a few years. It 
is up to the other to convince him to 
do his work with non-critical mate- 
rials and thereby contribute his share 
towards the fuel conservation pro- 
gram. 

Another conservation possibility 
arises in the field of hot water heat- 





*Oil Heating and Merchandising News 
Fuel Oil and Oil Heat, August 24, 1942. 
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ing. The householder should be im- 
pressed with the fact that 10 per cent 
of our fuel oil is used in homes for 
heating water. Here substantial econ- 
omy is possible if home owners coop- 
erate. Homeowners would keep their 
hot water at 135 deg if they knew that 
for every 10 deg above that temper- 
ature, 8 per cent more fuel is re- 
quired, and they cannot use such high 
temperatures of water anyway. 

I also note with interest that many 
publications in your field estimate 
that the efficiency of fuel utilization 
of many heating installations can be 
raised by 20 to 30 per cent through 
expert analysis and tune-ups. Your 
findings in this field indicate that vast 
numbers of heating systems are im- 
properly regulated as to on and off 
cycles, nozzles and drafts, which, 
when corrected by persons who know 
how, will stretch out the fuel oil ra- 
tion card to a comfortable extent. 

The coal furnace, now operated by 
so many of our millions of people, has 
come to be looked upon as something 
which will just run by itself. Surveys 
indicate that in some areas only 5 
per cent are satisfactorily adjusted.’ 
And yet, as has been so amply demon- 
strated, properly reconditioned oper- 
ating and regulating equipment 
would save most owners 25 per cent 
of their fuel bills. Of the 11,000,000 
tons of anthracite coal used in homes 
23 per cent or 2% million tons could 
be saved by automatic controls to 
keep the inside temperature from ris- 
ing above 70 deg. This means 17 days 
of mine production and almost 5,000,- 
000 ton miles of transportation, as 
well as 9 million car miles, and would 
save 2% million gallons of gasoline 
on retail truck deliveries. This refers 
to anthracite only." 

The insulation of homes, of some of 
our most dilapidated structures, will 
save as much as 40 per cent of the 
fuel bill. Many types of insulation 
are non-critical and can be installed 
very simply and at a low cost. The 
possibilities along this line on the av- 
erage uninsulated house amounts 
again to about 25 per cent. 

Common sense methods of home 
management by the housewife can 
also save more than 10 per cent of 
the fuel bill. The constantly opened 
doors by children at play; the fresh 
air addict who sleeps with all the bed- 
room doors and windows open; the 
charming fireplace, racing to empty 
the house of its heat faster than the 
heating system can put it in; all these 
are dubious luxuries which we cannot 
afford this winter. Home manage- 
ment hints on all these points will 
be broadcast. We shall inform home- 
owners that if they maintain a 60 deg 
temperature at night they save 5 per 
cent or more of their fuel; if they 
maintain 68 deg instead of 70 deg 
during the day, they save 7 per cent, 
and for those who over-heat, we will 





*Coal Heat magazine, April, 1942. 
*Technical Advisory Board of Anthra- 
cite Industry. 
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point out that it takes 3% per cent 
more fuel to heat the home at 71 deg 
than at 70 deg. The home owner will 
be healthier and wealthier if he takes 
these hints seriously.’ 

The use of small radiant electric 
heaters to provide local ‘and concen- 
trated heat in bathrooms and at 
breakfast tables will save a tremen- 
dous amount of fuel. Their use in 
the spring and fall instead of operat- 
ing the central heating system, can 
also do much to cut fuel consumption. 

Many of our homes, as well as in- 
dustrial establishments, have heating 
systems without any of the automatic 
controls which add so much to the fuel 
efficiency of the system. The possibil- 
ity of allocating more materials for 
the production of heating controls for 
installation in these systems is being 
given consideration. The most ex- 
pert advice is needed on this point to 
determine whether we can trade the 
critical materials and labor involved 
for the 15 to 20 per cent reduction in 
fuel consumption that such installa- 
tions frequently return. 

We have then a problem with many 
ramifications. Not all of these conser- 
vation measures can, of course, be ap- 
plied to any one installation. However, 
a successful use of the facilities and 
knowledge at hand could probably 
save 30 per cent of the 180,000,000 
tons of heating coal and 30 per cent 
of the 170,000,000 barrels of heating 
oil. This represents one of the great- 
est conservation possibilities we have 
ever faced: the possibility of saving 
54,000,000 tons of coal and 51,000,000 
barrels of oil. There is little need to 
translate this into units of labor and 
transportation. Nevertheless, it repre- 
sents 214,200 tank cars of oil and 1,- 
080,000 car loads of coal. This is in- 
deed a challenge to all who are in a 
position to help. 

Now, what plans are on foot to ob- 
tain as much of this 30 per cent con- 
servation as is practicable? There are 
many in the War Production Board 
who are thinking of this problem. 
However, one must not expect to find 
any set pattern or procedure for such 
a major task. The Conservation Di- 
vision is one of the many agencies in 
Washington involved. We are an ad- 
visory and not an operating agency of 
the War Production Board. In this 
role, we are constantly seeking help 
and advice in developing recommenda- 
tions to the proper WPB operating di- 
visions. Consequently, this problem 
represents one of our major interests 
at the moment. As I see it, the prob- 
lem breaks down into four parts: 

1. Increasing the efficiency of the 
fuel consuming unit and heating sys- 
tem by: 

a. Inspection and adjustment. 
b. Providing the necessary auto- 
matic controls. 

2. Preventing heat losses by: 

a. Promoting proper home man- 
agement. 





*Principles of Economic Heating by Na- 
tional Association of Building Owners and 
Managers. 
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b. Weatherstripping. 
ce. Storm doors, sash and en- 


trances. 
d. Insulation. 
3. Relieving oil consumption in cri- 
tical areas by conversion to coal in: 
a. Large apartment houses. 
b. Institutions. 
ce. Commercial and 
buildings. 
‘ 4. Reducing total fuel consumption 
y: 


industrial 


a. Eliminating unnecessary 
lighting. 

6. Eliminating casual heating of 
non-essential buildings. 

ce. Proper use of portable radi- 
ant heating units. 

A nation-wide fuel conservation 
program has already been started by 
means of radio and newspaper cam- 
paigns. We hope that it will develop 
along the lines indicated above with 
the intelligent cooperation and assist- 
ance of all interested parties. 


In the case of part 1 of the pro- 
gram (increasing the efficiency of the 
heating system) it will be necessary to 
obtain the most wholehearted coop- 
eration, not only from industrial tech- 
nical associations such as yours, but 
from all interested government agen- 
cies. A decision on this part of the 
program will soon be made. 


On part 2 (preventing heat loss), 
there is, of course, no limit to the 
amount of publicity that can be given 
to some of the points since they in- 
volve no critical materials or labor. 
Some of them require only a little 
common sense on the part of the per- 
son who desires to help his country, 
and at the same time, his pocketbook, 
by proper home management. We are 
not yet certain, by any means, that 
even sufficient lumber for the neces- 
sary storm windows can be allocated. 
Storm windows, to a considerable ex- 
tent, require the same type of lum- 
ber as is used for boxing and crating, 
and for which there is an increasing 
demand. There is more lumber at the 
present time going into boxing and 
crating alone, than was used in all 
construction in recent years. However, 
there are innovations that can be 
used as substitutes for regular storm 
windows. Cellophane pasted on card- 
board frames, or by some other means 
attached to the inside of the window 
frame, will accomplish the same con- 
servation that storm windows will 
give. This saving reaches an unbe- 
lievably high figure and should be 
number one on each home owner’s pro- 
gram for the coming winter. Although 
some types of insulation are critical, 
there will be plenty of both mineral 
wool and rigid insulation. The labor 
involved for some of this work, how- 
ever, may be critical. Therefore, it is 
advisable to concentrate on those por- 
tions of the house which are most 
readily insulated, for instance, the 
attic floors. 

Part 3 of the program (converting 
from oil to coal) again involves the 
use of highly critical materials and 
facilities. Conversion from oil to coal 


in those areas where oil shortages x. 
ist will be necessary and has alre: (ly 
to a large extent taken place. In f: ct, 
conversions already in place have re- 
duced the total oil consumption a’ a 
rate of 44,000,000 barrels per year. 

Part 4 of the program (reduc ng 
fuel consumption) has tremendous 
possibilities. The elimination of in- 
necessary lighting, it is estimated 
will save nearly 2,000,000 tons of eva! 
600,000 barrels of oil and 6,000, \00 
cubic feet of gas. This will reduc 
the transportation load by an esti. 
mated 630,000,000 ton miles of coa! 
transportation and 36,000,000 
miles of vil transportation. It would 
of course, involve great inconven- 
iences. But war is full of inconven- 
iences and this program is seriously 
being considered. There are also thou- 
sands of buildings and halls which ar 
only occasionally used, but which re- 
quire a disproportionate amount 
fuel to heat them up for this short 
time. This practice should be « 
carded for the duration. 

Such is the program and such ar 
the thoughts which are passing 
through the minds of many of us in 
Washington. If they sound drastic, 
bear in mind that we have the tre- 
mendous goal of a 30 per cent reduc. 
tion of fuel before us. It is a goal 
worth lifting our sights for. You 
heating and ventilating engineers 
know better than any other group the 
difficulties we face in deciding the 
course to follow in working out this 
program. We need your help. Your 
suggestions will be enthusiastically 
welcomed. More than ever before the 
War Production Board looks to groups 
like yours for help and guidance. You 
have already been generous in you 
assistance. We urge you to ever 
greater effort in our common cause 


Second Session—Monday, 
June 7, 2:00 P. M. 


The second session was called t 
order at 2:00 p.m. by Pres. M. F. 
Blankin and he introduced Dean J. A. 
Goff, Philadelphia, who presented his 
paper, Final Values of the Interaction 
Constant for Moist Air, by John A 
Goff, J. R. Andersen and S. Gratch 
(complete paper published in June 
1943 ASHVE Journal Section, Heat- 
ing, Piping & Air Conditioning). 


W. H. Carrier, Syracuse, N. Y., 
pointed out that Dalton’s Law is 4 
rule that applies at low pressures be- 
cause the interaction constant is not 
a large factor at ordinary pressures. 

Dean Goff explained that it was 
easier to use the accurate data pre 
sented than to use Dalton’s rule. Fur- 
ther, while Dalton’s rule would obtain 
a value of the weight of water per 
pound of dry air at saturation for 
68 F and atmospheric pressure, within" 
% of 1 per cent, the error would be 
15 per cent at 100 psi and 30 per cent 
at 200 psi. 

John James, Cleveland, Ohio, 
asked Dean Goff to explain how the 
interaction constants obtained in the 
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study would change the lines on the 
psychrometric chart. 

Dean Goff replied that in all ap- 
plications of thermodynamics or engi- 
neering there are two fundamental 
propositions : the law of conservation 
of energy and the law of conserva- 
tion of mass. 

In air conditioning it is usual to 
analyze the case of steady flow in 
which the fluid moves through a duct. 
The air stream moves across a fixed 
section of a duct and the energy it 
carries with it is called enthalpy. 

Because of the law of conservation 
of mass it is necessary to account for 
the total weight of water and total 
weight of dry air crossing any sec- 


tion. The pounds of water per pound 
of dry air is a ratio which the So- 
ciety has used for years. This ratio 


is now called the humidity ratio. 

Enthalpy and the humidity ratio 
are fundamental coordinates for the 
psychrometric chart. In order to re- 
duce the length of the chart it is use- 
ful to subtract out a thousand times 
the ordinate in plotting the values. 
Dean Goff then illustrated the con- 
struction of the psychrometric chart 
as a Mollier chart and pointed out 
its advantages in solving air condi- 
tioning problems. 

C. M. Humphreys, Pittsburgh, Pa., 
commented on the advantage of the 
Mollier chart over the customary 
psychrometric chart in solving air con- 
ditioning problems. 

Dean Goff concluded by stating that 
any air conditioning problem which 
was amenable to thermodynamic 
analysis could be solved more simply 
on the Mollier diagram than on any 
other chart. 

At the conclusion of the discussion, 
President Blankin acknowledged Dean 
Goff’s expression of thanks for the 
cooperation of the Society and said 
that they had made a splendid con- 
tribution to the fundamental research 
sponsored by the ASHVE. 

The meeting was then turned over 
to First Vice President S. H. Downs, 
who presented the author of the 
paper, Study of Actual vs. Predicted 
Cooling Load on an Air Conditioning 
System by J. N. Livermore (com- 
plete paper published in April 1943 
ASHVE Journal Section, Heating, 
Piping & Air Conditioning). Mr. 
Livermore presented his paper with 
slides and the discussions follow. 

Thomas Chester, Detroit, Mich. 
(Written): In any type of engineer- 
ing it is desirable to ascertain how 
results. compare with planned per- 
formantes, as this is full scale re- 
search. Consequently the analytical 
tests set forth in detail in this paper 
are interesting and useful. 

It is reported that during the 
morning of July 7, the thermostat 
settings were progressively raised, 


= which resulted in partial unloading 


of the refrigerating equipment, due 
to heat absorption by the contents of 
the building and the interior surfaces 
of the building itself and also the 
contained air, in rising to a higher 
temperature. The introduction of 
this variable seems a procedure of 
doubtful value in making perform- 
ance tests. 

However, it might be interesting to 
make a separate investigation along 
this line under stable load conditions, 


as on a cloudy day with approxi- 
mately uniform outdoor temperature, 
preferably on a Sunday when there 
would be little fluctuation in the num- 
ber of occupants, and with a con- 
stant lighting load. This would show 
the rate of heat exchange between the 
fabric of a large office building. and 
its air contents and also the rate of 
moisture exchange. The latter would 
be new but we have somewhat of a 
line on the former, indicated in the 
time required to heat a building in 
winter. 

It is inadvisable to accept without 
proper understanding the statement 
that variations in water temperature 
for short periods between 54 and 40 
F produced little effect on the aver- 
age moisture content of the air within 
the building. 

It should be realized that this per- 
tains to this particular job and is not 
typical of air conditioning installa- 
tions in general. 

The building is large, it is un- 
usually tight against infiltration, and 
the number of occupants relatively 
small. Consequently, the moisture 
load is small, as it is confined to the 
water vapor given off by the occu- 
pants and any residual excess after 
conditioning in the water vapor con- 
tent of the outdoor air brought in 
for ventilation over the water vapor 
content of the indoor air. Therefore, 
the gain in the water vapor content 
of the indoor air would be slow. 

Also, the. air conditioning is done 
by coils. The performance would be 
quite different with an air washer 
type of conditioner, with which a 
rise in water temperature would im- 
mediately produce a higher dewpoint 
in the air leaving the apparatus. 
Even with coils, the gain in the mois- 
ture content of the indoor air would 
be at a more rapid rate in the case 
of a theater, in which the number of 
occupants per 1,000 cu ft of space 
would be much greater than in the 
case under notice, and hence, the rela- 
tive and absolute humidity would 
rise more rapidly. 

As stated, no general inference 
should be drawn from the reported 
slow rate of change in the moisture 
content of the indoor air with 
changes in supply water temperature, 
as the type of moisture load is the 
criterion of principal importance. 


R. E. Hattis, Chicago, Ill. (Writ- 
ten): I notice that the building walls 
have a considerable amount of glass 
brick. Was enough artificial light 
saved in the spaces near the glass 
brick walls to compensate for the in- 
creased cooling required? On future 
work would you consider a consider- 
able reduction in the amount of glass 
brick wall, or even its entire elimina- 
tion? 

I would be interested in knowing 
whether water was used on the roof 
to reduce roof sun load, and whether 
the author would consider it on new 
work. 

I would also like to know about 
operation of the cooling system with 
all recirculated air during all or part 
of the night to absorb part of the 
stored heat in building construction. 
If the cooling system was operated 
for only So of the night, would it 
be opera immediately after work- 
ing hours or just before the starting 
time the next morning? 
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The phenomenon of time lag in the 
heat from lights is interesting and, 
as the author suggests, is worthy of 
further research. This paper gave 
me considerable food for thought, and 
covered the subject in a comprehen- 
sive and interesting manner. 

J. H. Walker, Detroit, Mich. 
(Written): It is not often that the 
designer of an engineering project 
displays his calculations alongside of 
performance figures; nor in fact is 
it often in heating and air condition- 
ing that any detailed performance 
tests are made. On both of these 
points the author deserves commenda- 
tion. 

The yaper brings out at least two 
points which are impressive. The 
first one is that there may be an im- 
portant time lag in the internal cool- 
ing load. We have always recognized, 
and made efforts to calculate, the 
time lag of heat flow through walls 
and roofs; but here is an apparent 
time lag in the effect of the internal 
lighting load. At any rate that ex- 
planation seems best to fit the test 
results. How unique that time lag 
effect is to this particular building 
design or whether it might be ex- 
pected in other buildings cannot of 
course be stated. More work of a 
similar nature in other buildings is 
certainly needed. 

Secondly, the paper shows how im- 
portant are the design assumptions 
which must be made regarding such 
matters as the number of occupants, 
number of lights in use at the time 
of the peak cooling load, etc. Reason- 
able accuracy in those respects may 
be far more important than refine- 
ment in thermal calculations. 

More studies of this sort are highly 
desirable in order that design methods 
may be improved. 

W. H. Carrier, Syracuse, N. Y., 
remarked that except in the South 
time lag in walls can practically be 
neglected if margins are provided for 
other allowances which are required. 
He emphasized that time lag data ob- 
tained for installations in the North 
should not be used in drawing conclu- 
sions for southern states such as 
Texas or Louisiana. An illustration 
was given of one air conditioning in- 
stallation in which the allowances 
were so small that it was necessary to 
distribute the cold air to the east side 
in the morning, to the south side at 
noon and to the west side in the after- 
noon. The installation was, how- 
ever, satisfactory but it had to be 
brought up to its highest perform- 
ance in order to meet the conditions 
encountered. 

Air. conditioning equipment needs 
a margin for reducing building tem- 
perature after the building has ab- 
sorbed a large amount of heat during 
a period of high outside and high in- 
side temperature. 

Dr. Carrier then referred to the 
capacity of the building construction 
to absorb moisture and thereby pro- 
duce a lag when humidity conditions 
are being changed. 

F. E. Giesecke, Urbana, IIl., com- 
mented on the time lag of heat lib- 
erated by electric lights which appar- 
ently radiate (to the floor and equip- 
ment) heat which is later released 
gradually to the cooling system. 

Mr. Halsted pointed out that the 
time lag reported was a characteristic 
of the building described and that 
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whereas in this case the pans above 
the lights absorbed a fair proportion 
of the radiant energy there would 
have been less lag in the effect of the 
lighting load if the lights had been 
exposed directly under a flat ceiling. 


L. T. Avery, Cleveland, Ohio, cited 
one installation in which the cooling 
system was easily handled at less 
than maximum capacity if operated 
at night but which was inadequate to 
pick up the load in the morning if it 
were turned off at night. This was 
due to the heat storage in the ceiling 
due to sun effect in the day time and 
a high Mazda lamp load. 

The author concluded the discus- 
sion by remarking that the maximum 
heat that could carried away by 
an air stream passing over a lamp 
was approximately 30 per cent and 
that the remainder must be delivered 
by radiation to the surfaces and sur- 
rounding objects. 

He stated that it was not the inten- 
tion to suggest that the chilled water 
temperature need not be controlled 
although in this building close con- 
trol did not seem to be essential. 


Author’s Closure: Referring to 
Mr. Hattis’ remarks, glass brick was 
not used primarily to give more nat- 
ural light near the outside walls. It 
was chosen because it has the insu- 
lating value of double sash while 
having almost no air infiltration. It 
also eliminates window washing and 
window maintenance generally. In 
the five peoge since the building has 
been built the glass bricks have not 
been washed. 

The cooling load caused by the 
glass brick is less than that caused 
by an equal area of window unless the 
window has exterior awnings. We do 
not know what area of window would 
be equivalent from a lighting stand- 
point. 

We did not use water on the roof. 
While that scheme was considered at 
the time the building was designed, 
it was felt that since the roof load 
was a small part of the total and the 
mechanical difficulties of maintaining 
a pool of water on a roof are cer- 
tainly not negligible, such an installa- 
tion could not justified. Instead, 
the roof was insulated with two 
inches of cork board. 


Replacement of air required for 
the toilet exhaust system caused 
about 0.70 building volume change 
per hour and just about satisfies the 
minimum fresh air requirement at 
all times. Aside from this, the sug- 
gested operation on all recirculated 
air at night has always been a part 
of our operating practice. Generally 
all refrigeration is cut off at the time 
building use ceases, and is started 
again shortly in advance of reoccupa- 
tion next day. During certain sus- 
tained periods of extremely hot 
weather some refrigeration has been 
necessary all night. 

The points mentioned by Mr. 
Chester are pertinent. I would like 
to repeat, however, that the main ob- 
ject of this test was to analyze loads 
encountered when operating in the 
usual manner, and in this building 
the usual manner involved an in- 
crease in indoor temperature as the 
outdoor temperature rises. This 
method has much in its favor, and is 
no doubt used in many other build- 
ings. Mr. Chester is correct in his 
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reference to the effect of changing 
thermostat settings of July 7; how- 
ever, this did not apply to the data 
set forth for the morning hours of 
August 2, 3 and 4. The building was 
thus tested in both ways,—with a ris- 
ing indoor temperature and with a 
stationary indoor temperature. 

As to the effect of the control of 
chilled water temperature, it was not 
intended that the discussion in the 

per on this point was applicable to 
Soldiues generally. The paper deals 
with a specific building. The author 
does not entirely agree with Mr. 
Chester but that point is incidental 
to the subject of the paper. 

Mr. Walker is one of the author’s 
business associates and his natural 
modesty does not let it appear in his 
comments that it was largely through 
his efforts that this test work was 
made possible. His comments on the 
results of the work are indeed gener- 
ous; they also serve to underline what 
the author believes to be the true sig- 
nificance of the findings of the test. 

Dr. B. M. Woods, Department of 
Mechanical Engineering, University 
of California, presented the paper, 
Spray Nozzle Performance in a Cool- 
ing Tower, by L. M. K. Boelter and 
S. Hori (complete paper published in 
May 1943, Journal Section, Heating, 
Piping & Air Conditioning). 

W. H. Carrier, Syracuse, N. Y., 
described, with blackboard illustra- 
tions, some cooling tower experiments 
conducted in 1908 by A. E. Stacey 
and himself in which the tower was 
used both to cool the air with water 
and to cool the water with air. The 
tower was about 4 ft square and 
could be operated at velocities of 400 
to 800 fpm. 

B. M. Woods stated that Professor 
Boelter would be very much inter- 
ested in reviewing the data mentioned 
by Mr. Carrier. 

President Blankin resumed the 
Chair and expressed the thanks of the 
Society to Dr. Woods and the authors 
for their paper. The ‘meeting ad- 
journed at 4:15 p.m. , 


Third Session—Tuesday, 
June 8, 9:00 A. M. 


On Tuesday morning, President 
Blankin opened the third session at 
9:30 a.m. and he announced the per- 
sonnel of the Chapter Development 
Committee as follows: W. A. Russell, 
Kansas City, Chairman; Albert 
Buenger, Cincinnati, president of 
Cincinnati Chapter; and C. E. Price, 
Chicago, president Illinois Chapter. 


The personnel of the Resolutions 
Committee to report at the final ses- 
sion was also announced: H. H. 
Erickson, Philadelphia, Chairman; 
M. W. Bishop, Milwaukee and M. B. 
Shea, Detroit. 

Second Vice-President C.-E. A. 
Winslow took the Chair and intro- 
duced Prof. J. R. Fellows of the Uni- 
versity of Illinois, who presented his 
paper, Use of the Down-Draft Coking 
Method for Smokeless Combustion, 
by J. R, Fellows and J. C. Miles 
(complete paper and discussion to be 
published in August 1943 ASHVE 


Journal Section, Heating, Piping ¢& 
Air Conditioning). 

The paper entitled, Field Stud, .+ 
Comfort Reactions of Apartm »; 
Dwellers Under Fuel Oil Ration » 
by Sallye Hamilton, was presente |, 
the author (complete paper publis 9 
in June 1943 ASHVE Journal 
tion, Heating, Piping & Air Con jj. 
tioning). 


Wharton Clay, New York, N. y. 
inquired whether further studies wre 
contemplated. He suggested that in 
buildings such as the Parkchester 
Apartments, New York City, in which 
insulation was used between the p|xs- 
ter and masonry walls, there might 
be a different comfort reaction at 
lower air temperatures. Neither Miss 
Hamilton nor Chairman Winslow 
knew whether further studies would 
be made. 


M. K. Fahnestock, Urbana, ||). 
stated that the paper brought out 
that occupants cannot be physiologi- 
cally comfortable in temperatures be- 
low 73 to 74 F and that increased 
clothing must accompany fuel oi! 
conservation. The effect of the unit 
of thermal insulation depends on its 
location on the body and is greatest 
on the extremities, particularly the 
feet. He questioned the desirability of 
introducing new units such as clo and 
met which might cause confusion be- 
cause of the attempt to combine phys- 
ical science and biological science. 

Chairman Winslow stated that th 
units met and clo had been selected 
(at a conference of three of the lead- 
ing laboratories — on clothing 
problems in the United States and 
Canada) for use in making clothing 
studies only. 

H. F. Randolph, Utica, N. Y., asked 
whether anything had been done to 
introduce shades, drapes, storm win- 
dows, etc. and to determine their ef 
fect. 

E. K. Campbell, Kansas City, Mo 
stated that the real opportunity for 
fuel oil saving occurred in office build- 
ings. Since the quantity of oil used 
for human comfort is extremely smal! 
—2 million gallons in Kansas City as 
compared with 140 million gallons for 
all purposes—a 10 per cent saving in 
oil used for heating would be a very 
small percentage of the total oil used 

Chairman Winslow mentioned that 
in other housing projects as well as 
Hillside Homes a saving of fue! ol! 
was always accompanied by an in- 
crease in consumption of gas and elec- 
tricity, which might be of greater im- 
portance next year. He thought that 
insulation and clothing were the 
really effective means of meeting the 
situation of fuel oil reduction. 


C. E. Shaffer, Kearny, N. J., in- 
quired whether the health of occu: 
pants was affected. Ls 

H. M. Hart, Chicago, IIl., inquired 
why the project had not been con- 
verted to burn coal. 

Miss Hamilton closed the discussion 
by stating that all buildings in the 
Hillside project had been converted to 
coal except one in which there was 
some special reason for continuing te 
use oil. She gave several illustrations 
of occupants’ attempts to increase 
their comfort by reducing heat loss 
and mentioned need for educating the 
occupants in the matter of conserving 
the available heat. There were '0- 


Heating, Piping & Air Conditioning, July, 1943—ASHVE Journal Section 











Ster 
ich 
las- 
izht 

at 
Liss 
low 


uld 


Il., 
out 
l- 
be- 
sed 
oil 
nit 


est 


os = 








stances in which sickness seemed to 
be traceable to the reduced tempera- 
tures. 

The third paper on the program 
was announced by Chairman Winslow 
who introduced Professor Rowley for 
the presentation of his report on, 
Heat Transmission through Insula- 
tion as Affected by Orientation of 
Wall, by F. B. Rowley and C. E. Lund 
(complete paper and discussion pub- 
lished in this issue, see p. 361). 


Professor Winslow introduced P. D. 
Close, who presented his _ paper, 
Graphical Method of Calculating Heat 
Losses (complete paper published in 
June 1943 ASHVE Journal Section, 
Heating, Piping & Air Conditioning). 
Written Discussions by Messrs. E. V. 
Hill, Chicago and G. A. Erickson, 
were read by C. H. Flink, Technical 
Secretary. 

H. M. Betts, Minneapolis, Minn. 
(Written): This paper provides a 
long needed short cut method of de- 
termining heat losses of smaller 
structures with a reasonable degree 
of accuracy. Contractors in submit- 
ting bids for heating installations 
have been forced to calculate heat 
losses the hard way or to run the 
risk of guessing wrong and being 
compelled to complete a contract at a 
loss. The time spent on heat loss cal- 
culations is, of course, lost if they 
fail to obtain the contract. Many have 
developed short cut methods of their 
own but these are based mostly on 
other buildings of comparable size or 
some rule of thumb which may be 
anything but accurate. 

As the author states, the method 
which he has developed should be 
used with some discretion and should 
not supplant the regular method as 
outlined in The Guide. It will, how- 
ever, find a very definite place in the 
heating trade and with public utili- 
ties. Since it is based on formulae 
and information contained in The 
Guide, it will provide a standard 
time-saving method of determining 
approximate heat losses in the same 
way that the method outlined in The 
Guide is looked upon as the standard 
method today. The author is to be 
commended for his work. 


G. A. Erickson, (Written): The 
graphical method presented in this 
paper for calculating heat losses for 
small buildings is by far the simplest 
method we have seen devised. 

In roughly checking the author’s 
method with the standard method of 
determining heat losses used in The 
Guide, we found the hourly Btu loss 
results in reasonable agreement and 
sufficiently accurate for many pur- 
poses. The percentage error in some 
cases was, however, slightly more 
than the plus or minus 3 per cent 
mentioned in this paper. This varia- 
tion between the two methods (which 
incidentally was larger for insulated 
houses than uninsulated houses) was 
due perhaps to the fact that we took 
into account the floor loss to the base- 
ment and used the crack method to 
determine infiltration loss. We found 
the results of the two methods ap- 
proximately the same, however, when 
we based the infiltration loss on % 
or 1 air change per hour and when 
we disregarded the floor heat loss in 
‘hose houses having basements. 


We are in agreement with the use 
of the combined roof and ceiling co- 
efficient for determining heat loss of 
this portion of the building because 
of facts brought out in a previous re- 
port’. A study of the actual air tem- 
peratures in the ventilated attics of 
these four test houses, as compared 
with the calculated attic air tempera- 
tures, indicated the importance of 
considering the insulation value of 
the roof. The close correlation ob- 
tained between the actual and calcu- 
lated heat losses of these test houses 
was due in part to the consideration 
of heat losses through the combined 
ceiling and roof, and also to the use 
of proper basement temperatures in 
figuring the floor heat loss. The actual 
basement temperatures recorded in 
the test houses showed the average 
unheated basement air temperatures 
to be 53 F to 57 F during below zero 
weather. We, therefore, believe the 
author’s method should make some al- 
lowance for floor heat loss for houses 
with basements, especially in colder 
climates. If the floor loss is neglected, 
the percentage of error of the final 
results between the author’s method 
and the standard method (floor loss 
considered) will, however, be smaller 
for houses in warmer climates and 
for houses of % or 2 stories rather 
than 1 story. 

The problem of figuring heat loss 
of 144-story houses with dormers and 
shed roof is naturally more compli- 
cated than 1 or 2-story buildings be- 
cause of the broken up areas and var- 
iation in wall, ceiling and roof con- 
struction. We assume the flat and 
sloping ceiling areas are to be 
grouped together and an average 
combined roof and ceiling coefficient 
used. On this basis we checked the 
1%-story test house (using the au- 
thor’s charts) and found the results 
fairly accurate when the infiltration 
loss of the standard method was fig- 
ured as % air change per hour. When 
the crack method was used for infil- 
tration loss, the variation was in- 
creased to slightly more than 3 per 
cent. 

The use of the graphical method 
for determining heat loss calculation 
as given in this paper should prove 
valuable to heating and ventilating 
engineers, architects, contractors, and 
others, and is to be especially recom- 
mended as a rapid method of checking 
heat loss, and heating and insulation 
requirements of residences and other 
small buildings. 


H. M. Hart, Chicago, Ill. (Writ- 
ten): This report may serve as a 
means of making a rough calculation 
of fuel requirements for one- or two- 
story dwellings having 8 ft ceilings 
and a combined window and outside 
door area equal to 20 per cent of the 
outside wall area. 

However, I feel that it would be a 
step backward for this Society to in- 
dorse any method based on so many 
assumptions. For many years we have 
been concentrating on trying to raise 
the level of heating engineering by 
removing the guesswork, and I think 
a lot of progress has been made. 

My early childhood was spent in a 
house heated by steam radiators. The 
radiators were constructed of 1 in. 





'Heat Loss Studies in Four Identical 
Buildings to Determine the Effect of in- 
sulation, by D. B. Anderson. (ASHVE 
Transactions, Vol. 48, 1942.) 
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pipe screwed into cast-iron bases. The 
sizes were selected on the basis of 1 
tube 30 in. long to 60 cu ft of space 
to be heated. 

My recollection is that we were al 
ways warm enough, but | also remem- 
ber the woolen underwear. The house 
is still occupied by members of my 
family and the old radiators are still 
doing the heating, although the sec- 
ond-floor ceiling has been insulated 
and storm windows and storm doors 
are now used. I know it was the best 
heating system in the town in 1891, 
but I also know that this is not true 
today. 

For a rough calculation of fuel re- 
quirements the Fuel Rationing Divi- 
sion of the OPA has certainly 
adopted a simple formula, and I am 
sure many of us have found how 
rough it could be. 

The method suggested by the 
author is certainly an improvement 
over that, but I would still hesitate 
to suggest that it be adopted by 
OPA for fuel rationing. The idea 
is good, but it is too limited in its 
application, and I fear that it might 
be misused. 


E. Vernon Hill, Chicago, Ill. (Writ 
ten): I believe this paper will find 
wide use, and the author is to be com- 
mended for this ingenious method. I 
have not had the time so far to study 
the paper as it deserves, but I gather 
the impression from reading it over 
that the curves A, B, C, D, E, and F 
are plotted from simplified heat trans- 
mission formulae. Ordinate and ab- 
scissa on the chart represent wall and 
floor, roof areas, etc., and heat losses. 
Drawing a horizontal line from the 
area scale to a diagonal line from 
the appropriate factor on the curve 
to zero and dropping down from this 
intersection to the heat loss scale is 
the total heat loss for the area under 
consideration. Figuring heat losses, 
therefore, by the author’s graphic 
method is as simple as that. 

Of course, the danger in using this 
as well as other simplified methods of 
making calculations is that the one 
who uses it is liable to forget the 
proper use of fundamental methods of 
calculation and the formulae as set 
forth in The Guide; but even so, the 
saving in time and grey matter is 
still, I think, amply justified. Most 
engineers and heating contractors are 
willing to leave the extremely accu- 
rate and technical calculations to our 
college professors and research men; 
and if the results will check within 
plus or minus 3 per cent with the 
older methods of calculation, I feel 
that this is close enough for all prac- 
tical purposes. When we consider the 
coefficients of transmission as they 
are in The Guide today and compare 
them with the same coefficient or the 
coefficients for the same material of 
10 years ago, we can excuse any 
slight discrepancy in values as deter- 
mined by the chart prepared by the 
author. 

One thing that interests me in ex- 
amining Fig. 1, which is the full page 
chart under discussion, is the follow- 
ing: The scales for ceiling, floor, wall 
areas, etc., and the scales for heating 
losses are identical on both charts. 
It would appear desirable, therefore, 
to combine the two in one chart, thus 
simplifying the entire procedure. I 
note in superimposing the two, the 
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curves A and E come very close to- 
gether but could not, I ieve, be a 
serious obstacle to combining the two 
charts. Possibly there are other 
reasons I do not appreciate that the 
author will explain. 


John James, Cleveland, Ohio (Writ- 
ten): An ingenious chart has been 
rg veeny for quickly calculating the 

eat loss of a residence. This graphi- 
cal method should serve as a very 
useful tool in four types of problems 
such as, (1) estimating the yearly 
fuel consumption of a structure, (2) 
determining heat loss savings result- 
ing from the a tomar of insulation 
and storm windows, (3) sizing and 
applying conversion automatic heat- 
ing equipment to existing structures, 
and (4) making rough estimates of 
the total cost of a heating or air con- 
ditioning system. 


Short-cut formulae and charts such 
as the one presented in this paper 
have been advocated for the purpose 
of reducing the engineering charges 
on an installation. Of course, it is 
readily apparent that this chart is 
not useful in désigning a heating sys- 
tem, as it is necessary to calculate 
the heat loss of each individual room 
for properly selecting the required 
amount of radiation or air supply. 


Many have expressed the feeling 
that The Guide method of calculat- 
ing heat loss is too tedious and cum- 
bersome. However, it can readily be 
shown that such an empirical formula 
as Carpenter’s requires almost as 
much time to use as The Guide 
method. In both methods of compu- 
tation, one of the most time-consum- 
ing factors is the time needed to actu- 
ally measure or scale from drawings 
the dimensions of the room and win- 
dow and door areas. After this job 
is completed, only a short time is re- 
quired to calculate the heat loss. 


It might be appropriate at this time 
to review briefly the empirical for- 
mula suggested by Prof. R. C. Car- 
penter to illustrate how closely The 
Guide method compares. Professor 
Carpenter’s formula is as follows: 


i= saad” 0 adi aie 
to — th 


Practically the only difference be- 
tween this formula, which incident- 
ally many engineers are now advo- 
cating in some such form, and The 
Guide method is that more exacting 
values of U (overall heat transmis- 
sion coefficient) are substituted such 
as 1.13 instead of 1 for single glass, 
and the actual U value for the wall 
under consideration instead of the fig- 
ure 0.25 which is for an ordinary 
wall. True, this formula does not 
make use of the crack method for es- 
timating infiltration, but it will be re- 
called that The Guide suggests that 
the amount of air leakage can be 
roughly estimated by assuming a cer- 
tain number of air changes which can 
be substituted for n in Professor Car- 
penter’s formula. 

Summarizing, it is my opinion that 
the graphical method presented in 
this paper will serve as a very use- 
ful supplement to The Guide proce- 
dure for the purposes previously out- 
lined. Until some method can be 
devised which will eliminate the ne- 
cessity of actually measuring a room 
to determine the heat loss, it is be- 
lieved that The Guide method offers 
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distinct advantages over any empir- 
ical formula now suggested. 


R. K. Thulman, Washington, D.C., 
stated that results obtained by the 
author’s graphical method were in 
fairly close agreement with short cut 
methods developed by the FHA. In 
developing a formula for heat loss the 
FHA had found a reasonably con- 
sistent relationship between all the 
area through which heat is lost, the 
cubical contents, and the floor area 
and therefore, especially since floor 
area is used as a basis of other com- 
putations having to do with the prop- 
erty valuation and _ underwriting, 
FHA had adopted floor area as the 
single factor for determining heat 
loss. An analysis of 36,000 cases had 
shown the FHA floor area formula 
to be consistent with accurate meth- 
ods for determining heat loss. 


Mr. Thulman advocated the use of 
a formula in preference to graphical 
solution as its use was more readily 
comprehended by architects. 

The fuel requirement as determined 
by the author’s proposed method was 
so similar to that obtained by the 
FHA floor area formula that Mr. 
Thulman could not understand the 
desire of the ASHVE president and 
the War Service Committee for a 
more accurate formula. 


H. E. Lewis, Toledo, Ohio, com- 
mended the author for being rather 
specific in regard to efficiency of heat- 
ing systems, because of the important 
effect it has on the fuel consumption. 
Some factors may affect the fuel re- 
quirement 3 to 5 per cent while the 
efficiency may make a difference of 
20 per cent. 


C. M. Humphreys, Pittsburgh, Pa., 
emphasized the limitation of the chart 
to conventional types of residences 
and said that it was not intended for 
individual rooms in which an error in 
heat loss determined by its use might 
amount to 20 per cent. 


Professor Humphreys. suggested 
that the method advocated in The 
ASHVE Guide for determination of 
heat loss could be much more readily 
used if a form or chart were prepared 
to provide a logical method of setting 
down data for the purpose. 


H. M. Hart, Chicago, in an oral 
discussion supplementing a written 
one reported that the Heating, Piping 
and Air Conditioning Contractors 
National Association had found 
charts preferable to graphs, because 
of greater simplicity and possibility 
of longer use before replacement. All 
calculations were on the chart and 
they were based on Guide require- 
ments. 


Mr. Close stated that an actual 
comparison would show that in a two- 
story residence each 1 per cent varia- 
tion in window area from the 20 per 
cent assumption would cause an error 
in overall heat loss of about 1 per 
cent for regular windows or 15/100 
of 1 per cent if storm windows were 
used. 

Ceiling height did not cause an er- 
ror because actual ceiling heights 
were used in figuring gross area. 

The suggestion of Dr. Hill that the 
charts be combined might cause some 
confusion if adopted. 

Basement heat losses were neg- 
lected because they were very small. 


The author had previously bee, 4 


proponent of the crack method of 


uring infiltration but, because of {¢ 
variation in crack size and the in: y- 
ence of other factors which affec og | 


infiltration, he felt that an assu: yp. 
tion of the number of air chan res 
would be about as accurate. 

In reply to Mr. James the author 
stated that the chart could be used 
for individual rooms in one-story res. 
idences, but not for two-story rvsi. 
dences. 

The author disclaimed any simi|ar. 
ity of the graphical method to the 
floor formula method used by OPA 

President Blankin resumed the 
Chair and said that he wished + 
make a special announcement of great 
importance to Society members. He 
stated that at the January Counc’! 
Meeting it was decided to enlarge the 
scope of the Research activities of the 
Society, because it was felt that this 
was vital to the life and progres: 
the Society. 

It was concluded that a qualified 
director of research, who could com. 
bine the duties of administrator of 
the Research Laboratory, liaison of- 
ficer between the cooperative research 
organizations of the Society and bx 
in direct charge of the development 
of the Research program, was needed 
so the new position, that of Director 
of Research, was created by Council. 
The Chairman of the Committee on 
Research and the Research Executive 
Committee, were authorized to secur 
a man with the proper qualifications 
and after diligent search the Commit- 
tee and the Council feel that they 
were most fortunate in being able to 
choose Mr. Cyril Tasker, Senior Re- 
search Fellow of the Ontario Re- 
search Foundation, as the new Di- 
rector of Research. 


C. M. Ashley, Chairman of the 
Committee on Research, escorted Mr 
Tasker to the rostrum. President 
Blankin expressed his pleasure in be- 
ing able to welcome Mr. Tasker as the 
new Director of Research and in re- 
sponse Mr. Tasker said “Mr. Presi- 
dent and Members of the Society: | 
think your President has rather put 
it the wrong way around. The honor 
is entirely mine. I very deeply appre- 
ciate the trust which the Society 
through the Council and the Commit- 
tee on Research, has seen fit to put 
into my hands. I can pledge you one 
thing, and that is my whole-hearted 
and undivided attention to my duty 
I can pledge you a sincerity of pur- 
pose. I can pledge you that th 
Society’s name shall be very jealous! 
guarded in all that I do on its behalf. 
I ask from you your continued frien¢- 
ship and your whole-hearted support. 
This is a team job. 

“We have a tremendous amount of 
work to do, and we must make sure 
that our Society’s technical activities 
and the research work stand high, 
not only on the North American con- 
tinent but also across the water. ! 
am going to do my best to make cer 
tain that we do that. I hope to be 
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able to take over my duties in Sep- 


“Stember, and I hope to be able, at the 


50th Annual Meeting, to report some 
reasonably good progress. Thank you 
very much indeed.” 


The meeting 
12:45 p.m. 


adjourned at 


. Fourth Session—Tuesday, 


June 8, 2:15 P. M. 
Pres. M. F. Blankin called the 


meeting to order at 2:15 p.m., Tues- 
day, June 8 and the first paper en- 


. in this issue, see p. 367). 


titled, The Economic Factors in Con- 
verting Recirculated Air for Ventila- 
tion, by H. E. Ziel and Henry Sleik, 
was presented by the authors, (com- 
plete paper and discussion published 
Mr. Sleik 


J gave a discussion of general ventila- 
+ tion requirements and air treatment 
Sfor air recirculation and Mr. Ziel 


EN POOP AMOR Cee 6 oe 


pewerns. 


2 ce ow, 


Pre F 
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gave the design problem involved in 
the practical application in a typical 
war plant. 

President Blankin invited John 
Howatt, chairman of the Panel Dis- 
cussion on Will Current Ventilating 
System Operation Undermine Public 
Health and Efficiency, to present the 
other panel members. John Paul 
Jones, consulting engineer of Cleve- 
land, L. L. Lewis, Syracuse, N. Y., 
and Dr. C.-E. A. Winslow, New 
Haven, Conn., Second Vice-President 
of the Society, were introduced. 


Chairman Howatt: As the an- 
nounced subject was selected be- 
cause of a growing practice in gov- 
ernment - financed defense projects 
and FHA community houses, of cur- 
tailing the amount of outdoor air 
brought in for ventilation purposes 
to as low as 5 cfm per person, dis- 
cussion must center around the ques- 
tion of whether 5 cfm of outdoor air, 
per person, is adequate for ventila- 
tion in confined spaces intended for 
human occupancy. 

The past researches and experi- 
ences of our Society seemed to show 
that there are minimum quantities of 
air supply to enclosed spaces below 
which it is not safe to go. The 
ASHVE ventilation standards, which 
are the standards today, based upon 
research and experience which proved 
at the time when they were adopted 
that not less than 10 cfm of outdoor 
air, per person, is required to main- 
tain adequate standards of tempera- 
ture, quality, air motion and distri- 
bution, and those 10 cfm are the 
minimum. 

However, can we afford to depend 
too much on the past? Is our past 
experience to furnish the light for 
our path ahead? Sir Stafford Cripps, 
the War Cabinet member for Great 
Britain, stated recently that we are 
building up a vast store of knowledge 
for the purposes of war that we will 
use in the time of peace. It may be 
that the ventilation practices and 
changes that are now taking place in 
war projects will have an influence 
on our standards and our practices 
after the war. The degree to which 
practices in lowering the standard of 
minimum ventilation requirements af- 
fect health and efficiency of workmen 
will, of course, have great bearing on 


whether or not they will be continued 
after the war is over. What has 
brought about this demand today for 
a curtailment in the outdoor air sup- 
ply? What is the reason for it? Is it 
entirely a question of economics? Of 
course we know a great many things 
are being done today in the interest 
of expediency, and properly so, be- 
cause we must meet an emergency 
with emergency measures. But is this 
exactly an emergency? 


No single standard will meet every 
need. Ventilation is more than a 
quantity of air. It is the maintenance 
of a quality that constitutes the en- 
vironment. It includes temperature, 
humidity, air motion, freedom from 
odors and from bacteria, dust, and 
deleterious gases. The quantity to 
meet these requirements usually far 
exceeds the quantity required to 
maintain a supply of oxygen for 
metabolism purposes. So in some 
cases we find it is a problem entirely 
of engineering, rather than of phys- 
iology. 

In working on designs for air raid 
shelters we can calculate accurately 
the air quality that will exist under 
any set of conditions, because then 
we are dealing with gas tight en- 
closures. In shops and factory build- 
ings that are far from airtight, the 
uncertainties of infiltration always 
exist, making exact forecasts impos- 
sible. How much dependence can we 
place upon the unpredictable? How 
much should be according to rule? 
How much should be left to good 
common engineering sense? 


Each member of this panel will 
give a short prepared statement of 
his views on this whole subject, fol- 
lowing which we shall enter into a 
panel discussion, at the close of which 
the audience will be invited to par- 
ticipate. 

I will now call for a statement 
from our panel member, Mr. Jones. 

Mr. Jones: A good many years ago 
I had the privilege of attending a 
course in heating and ventilating un- 
der Professor Carpenter, who was 
then the Dean of Engineering at Cor- 
nell and a very eminent authority, 
and, I think, author of most of the 
early books. In one of his books he 
stated that good country air con- 
tained about 2 parts per million of 
carbon dioxide, and he advanced the 
theory that humans could live with- 
out ill effect in a concentration con- 
taining up to 7 or 8 parts, and from 
that he established what he called the 
standard of purity. 


Now, with the knowledge that the 
average human exhales something 
like six-tenths of a cubic foot of car- 
bon dioxide per hour, it was an easy 
matter to calculate the quantity of 
fresh air required to maintain a 
standard of purity, which he stated 
was 7 oe per million. 

I believe that was the basis on 
which most of the earlier school codes 
were established, because it happened 
to work out about 30 cfm of fresh air 
per person. In Pennsylvania the code 
used to be 30 cu ft. In Ohio it was 
six changes, which, with the limita- 
tions on cubage, amounted to about 
the same thing. Since that time we 
have definitely established that human 
beings can live in far greater concen- 
trations of carbon dioxide. In any 
building, where there is a reasonable 
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cubage per person and some infiltra- 
tion, I think the supply of oxygen can 
be entirely neglected. I see no reason 
why we could not safely go to com- 
plete recirculation without any me- 
chanically-supplied fresh air, pro- 
vided only that we can maintain 
proper temperature, humidity, and 
control of odors. 

It seems to me, therefore, that this 
discussion resolves itself into the 
question: Can you maintain proper 
air conditions with as little as 5 cu ft 
per person? I am convinced in my 
own mind that at least in many of 
the so-called defense plants that is 
entirely impossible. I am _ thinking 
specifically of a plant that was built 
a short time ago in Cleveland, which 
has a cubic content of about 7 million 
feet and a population of perhaps 12 
to 15 hundred. Incidentally, it is a 
windowless building. We figured the 
zero weather heat loss at about 6 
million Btu per hour, and the internal 
heat load, including only lights, peo- 
ple, and power, at something over 9 
million. The plant is ventilated with an 
atmospheric cooling system in which 
they supply almost 1% million cubic 
feet of air in summer, all of which is 
outside air, naturally. In winter that 
is cut to about 700,000 cu ft, and 
enough outside air is taken automat- 
ically to maintain a 70 deg tempera- 
ture. 

It was expected that in zero 
weather it would require about 65 deg 
entering temperature (10 to 15 per 
cent of outside air), to hold the tem- 
perature down. This would be equiv- 
alent to 45 cu ft per person. In actual 
practice the plant has been somewhat 
overloaded with both men and ma- 
chines and we have found that in 30 
deg weather it takes 55 deg entering 
temperature, which is about 37% per 
cent outside air and provides about 
75 cfm per person. 

I am rather opposed to codes, on 
general principles, and I doubt very 
much if it is possible to set up a 
standard which is applicable to all 
such jobs. 


Chairman Howatt: Mr. Lewis, will 
you give us your opinion? 


Mr. Lewis: Mr. Referee, my 
remarks are directed toward ven- 
tilation only, rather than the total 
volume of air. I will deal specifically 
with that. In connection with it, I 
don’t believe that we can sit here and 
draw any general rules of ventilation 
that will apply straight across the 
board to the question, “Will reduced 
outside air quantity undermine public 
health and efficiency?” 


The reason is that in all buildings 
where people assemble for pleasure, 
commerce, or work, they foul their 
own air, or it is fouled for them to a 
greater or lesser degree; depending 
upon many different factors. There 
is no general rule of 10 cfm or any 
other volume which will apply to all. 
I have engineered plants in which 5 
cfm was ample; others in which 50 
cfm applied by conventional methods 
was entirely inadequate and _ still 
others in which the requirements of 
an industrial process would provide 
more than 250 cfm per person unless 
extreme measures were taken to 
make dampers abnormally tight. 


Let’s examine some of the factors 
which apply. There are cases in 
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which the very minimum of expected 
infiltration will give super-ventila- 
tion. There are buildings the cubic 
contents of which provide reservoirs, 
replenished 24 hours per day by infil- 
tration and of such size that they will 
not be mh contaminated during 
normal peri of occupancy. There 
are rooms in which 10 cfm is ample in 
one ig and entirely inadequate in 
another. There are buildings, partic- 
ularly industrial plants, where satis- 
factory results can be obtained only 
by collecting contamination at the 
source. 


In view of this, it is in order briefly 
to review progress. 


There are still in existence codes 
which require the introduction of 30 
cfm of outside air per person, and 
many installations made under the 
dictates of these codes are not oper- 
ated even in normal times. 


In the progress which we have 
started to make we have departed to 
some degree from thinking of ven- 
tilation as a percentage of the total 
volume of air; the total volume deter- 
mined in large part by factors wholly 
unrelated to the requirements for 
ventilation. Thinking along those 
lines, however, is still being done. 


We have largely departed from the 
criteria of determining ventilation by 
air change, regardless of the relation 
of the total space to the number of 
people in it. 

We have determined the minimum 
volume of outside air for the indi- 
vidual, but we have set this up as a 
general rule without due allowance 
for the reservoir in which that indi- 
vidual is frequently living or work- 
ing. 

What should we do about this? 
First of all, I think we should develop 
more yardsticks, and improvements 
should be made in those now avail- 
able. I think we should call for more 
cooperation and better coordination 
of all of the sciences which can con- 
tribute. I think we should avoid the 
overdoing which leads to the disuse 
of equipment which if more closely 
sized would not be abandoned on ac- 
count of high operating cost. 

I think we should drop the word 
comfort from our vocabulary and 
find one that adequately fits the ap- 
plication of our art to the condition- 
ing of people and apply that with an 
intelligence equal to that which is 
applied to an inert substance in 
process in an industrial plant. 

As to codes, perhaps Mr. Jones and 
I can get along without them but 
maybe we need them for you. 

Dr. Winslow: Mr. Chairman, I am 
sorry to put you in an embarrassing 
situation. I may say that Mr. Howatt 
pleaded with us at breakfast this 
morning for a row—he wanted a 
scrap. But if he wanted that he 
should not have asked three different 
people from different parts of the 
country to prepare written state- 
ments neleodiiant. Since he did so, 
I think I shall have to present mine, 
which is essentially identical with the 
first two that you have heard. 

The question whether the supply of 
outdoor air should be reduced from 10 
cfm (or from 30 cfm) to 5 seems to 
me quite meaningless if the proposed 
standard is to include such occupied 
spaces as FHA homes and munitions 
plants of various types. 
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The present Society standard of 10 
cfm is based on calculations which re- 
fer to an air-tight space in which 
such an amount of air is necessary in 
order to dilute body odors. Even in 
homes its application cannot be justi- 
fied without consideration of many 
complicating factors. 

The report of the Committee on the 
Hygiene of Housing of the American 
Public Health Association, which is 
probably the most authoritative docu- 
ment in this field has this to say on 
the matter: 

“The odors given off from the body 
have been proved to exert a definitely 
harmful influence upon appetite and 
therefore upon health. With persons of 
reasonable cleanliness the dilution of 
these odors will require an air change of 
10 cfm per person. 

“Such an air change as this, with any 
ordinary type of construction, will be au- 
tomatically attained in cold weather by 
normal leakage through walls and ceil- 
ings of ordinary porosity and around 
normally constructed doors and windows, 
provided the cubic space per occupant is 
4100 cu ft in any occupied room, and that 
the normal ratio of fenestration is sup- 
plied. The necessary air change can be 
secured in summer by the opening of 
windows. Since this minimum of 400 cu 
ft is demanded by other fundamental 
needs to be discussed in later sections, no 
other provision for air change need or- 
dinarily be made in the low-rent dwell- 
ing. If the other fundamental needs 
could be met, and if dependable artificial 
ventilation were provided, a lesser air 
space might be permissible.” 

In the ordinary dwelling house, 
therefore, the factors of leakage are 
with ordinary building construction 
adequate to take care of a space 
which is not crowded. In an ordinary 
schoolroom window gravity ventila- 
tion supplying about 10 cfm of air 
has proved the most satisfactory 
method of handling the situation; but 
the supply of air must be accom- 
plished by the use of properly de- 
signed heating appliances and de- 
flectors for the admission of outside 
air so as to avoid unpleasant drafts. 
In a large auditorium with 50 or more 
persons nothing short of mechanical 
ventilation supplying 20 or 30 cfm of 
air will suffice, since the people in 
the center of the room are too far 
away from the windows to get the 
benefit of a gravity supply. 

To apply any such standard to a 
factory workroom with 6000 cu ft 
per person and probably with open 
doors and skylights would obviously 
be fantastic so far as the problems 
arising from human occupancy are 
concerned. Clearly in such a space as 
this a supply of 5 cfm of outdoor air 
per person would constitute an alto- 
gether negligible factor from a quan- 
titative standpoint, and would be 
nothing more than a meaningless 
gesture. 3 

On the other hand if the industrial 
processes in question produce a large 
amount of heat or generate noxious 
fumes and dusts, it may be necessary 
to provide artificial ventilation far 
in excess of 5, 10, or 30 cfm. 

It is easy, of course, to attempt to 
settle such matters as this by arbi- 
trary rule-of-thumb methods, but 
such a procedure does not in any way 
correspond with the realities of the 
situation. 

Chairman Howatt: Mr. Jones, is 
your fear of establishing codes merely 
that we may hang on to them when 
we should let go and let go when we 
should hang on? Are you afraid of 
them because of the time element? 

Mr. Jones: When you establish a 


minimum code it is pretty likely 4 


become a maximum. If we set ap! 
arbitrary figure of so many cubic| 
feet of air per person, in many cases) 
it may be more than is necessary | 


and in other cases insufficient. I thin, 





it would be far better if we coulif 
establish a code on the basis of qual. f 
ity. In other words, we might say — 
that it would be necessary to provid F 


a sufficient amount of air so that th 
temperature would 
tain limits and the purity woul! 


within a certain standard. The dif. 
culty, of course, is that that sort of F 


yardstick is too hard to apply in th 
field. It is too difficult to make work 

Chairman Howatt: Is that you 
only objection to them? 

Mr. Jones: Yes. I have no othe 
objection. 

Chairman Howatt: Don’t the bene. 
fits outweigh those slight objections 
of yours? Weren’t the codes prima. 
rily fostered with the idea of leveling 
out competition to some extent an 
getting rid of the chiselers in the in. 
dustry? 

Mr. Jones: Codes for that purpose 
have been set up by the industrie 
themselves but I think primarily , 
legal code is set up for the protec. 


tion and health of the people. Cer. J 


tainly that is the purpose of plumb. 
ing codes, for instance, and | don‘ 
know why it should not be the same 
purpose in ventilation. 

Mr. Lewis: I have been thinking 
of certain new devices that are grow. 
ing up to be tacked onto our air con. 


be between cer. — 





ditioning system. We get a light that 
kills bacteria and a device for collect- 


ing the products of flatulence and — 
then comes the improvement of build. F 


ing construction, glass brick, and 
things of that sort to make buildings 
tighter. After a while, we may kil 
all the benign bacteria along with 
the malignant. 

We should look forward to the time 
when infiltration, for which we should 
be ‘more grateful than we are at 
times, is all cut off. Then we wil 
need codes, but our codes should hk 
realistic with respect to the ultimate 
results that we want to obtain. 

A code that is based purely on the 
amount of outside air that is taken 
in without regard to where that ai 
comes from, is really silly. There 
might be next door to your outside 
air intake some of the foulest con- 
tamination, or there might be pro¢- 
ucts given off within the rooms which 
could not be diluted with ordinary 
ventilation, in any volume. . 

I think while we are perhaps fully 
justified in doing a little smiling « 
codes, it is nevertheless quite essen- 
tial that we keep them around an¢ 
nurse them along until we can make 
them realistic. 

Chairman Howatt: What would the 
Health Department do without + 
code? 

Mr. Lewis: What would we « 
without a Health Department? 

Chairman Howatt: Very poorly. 

Mr. Jones: I think that last re 
mark was more to the point. 


Dr. Winslow: I should like to rei 
force what has been said by ® 
analogy. I have no objection to codes, 
but I think they should be sensible 
Suppose in a problem of heating you 
attempt to operate on the basis © 
supplying so many Btu per perso! 
per hour, irrespective of what hap- 
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pens outside or what happens inside 
or the conductance of the building? 
You don’t do that. That is no sillier 
than it is to require 50 or 30 or 10 
efm without taking into account any 
of the conditions that are operative. 
It is an attempt by a shortcut to 
dodge a fundamental engineering 
problem. 

Now, you take a contract to pro- 
vide a certain temperature under cer- 
tain external weather conditions in a 
particular building, and you work 
that out, and you determine how 
many Btu are needed. | think the 
same principle is the only one that 
will solve this question of air change. 


Chairman Howatt: Dr. Winslow, 
when a contractor is dealing with the 
unpredictable, which in this case is 
an uncontrollable air supply, just 
how would he arrive at a bid to guar- 
antee end performance? 

Dr. Winslow: Just as he does in 
leakage. You can predict leakage. 
You can specify certain conditions of 
occupancy, obviously, just as you do 
in your heating. 

Chairman Howatt: The heating 
load, of course, is determined by fac- 
tors from our Guide, based on a 
certain anticipated amount of infiltra- 
tion. You set up for a’ peak load con- 
dition then, a condition under the 
worst that will arise. 

Dr. Winslow: Assuming that tem- 
perature is taken care of, but with 
no other problem except avoiding the 
accumulation of objectionable odors 
from the human body, you need 10 
cfm per person of air change, but you 
ought to allow for presumable leak- 
age and, what is much more impor- 
tant, on the other side you have got 
to allow for other sources of odor, 
for smells from cooking and for ex- 
cess heat produced and for fumes and 
so forth. The engineer cannot dodge 
his responsibility of studying the 
particular building that he is working 
on and deciding on the basis of his 
best judgment what is needed. 

Chairman Howatt: When an engi- 
neer cannot do the engineering him- 
self he specifies that the contractor 
or the manufacturer shall maintain 
certain results. That is an old game. 
Those are murder clauses still found 
in many specifications. Well, are you 
in favor of that kind of out for en- 
gineers who are afraid to take the 
responsibility for the solution of 
their problems? 

_Dr. Winslow: No. I think the en- 
gineer has got to exercise profes- 
sional judgment—not the contractor; 
but I don’t think anyone but the engi- 
neer can deal with such situations as 
Mr. Jones has mentioned. It has got 
to come back to the wisdom and ex- 
perience of the designer. 

Chairman Howatt: Well, then the 
designer has to set up the air quanti- 
ties, not the results. 

_Dr. Winslow: Well, he sets up the 
air quantities on the basis of the re- 
sults to be obtained, just as you set 
up your design for heating on the 
basis that you want to maintain, say, 
a 70-deg temperature. 

Chairman Howatt: Speaking not 
as an officer of the Society, Doctor, 
but as a well versed member, the 
Society has several code committees 
working on codes and on adjustments 
of codes at this time. Are you in 
favor of the elimination of all of our 
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codes and the discharge of all of 
these committees? 

Dr. Winslow: As far as I know, 
most of the codes operate on the basis 
I have been speaking about. I have 
no attack to make on codes. Most of 
the codes specify the type of con- 
struction which will attain certain re- 
sults. 

Chairman Howatt: They are deal- 
ing with unpredictables, are they 
not? In my opinion, the real objec- 
tion to a code is that the thing lasts 
too long. It generally outlives its 
usefulness long before it is thrown 
out and, because it outlives its use- 
fulness, to that extent it does hinder 
progress. That is my main objection 
to codes. They stay and they stay in 
our thinking and our practice long 
after they have ceased to be useful. 
Look how long that 30 cfm per pupil 
stayed in schoolhouses. 

Dr. Winslow: It is still there. 

Mr. Lewis: After a while the code 
just stops you from thinking. 

Chairman Howatt: Now, Dr. Win- 
slow, you are known as an authority 
on physiological reactions of the hu- 
man system to its environment, a 
health officer who can advise the So- 
ciety and guide it in the ways of 
health. There are three phases of 
ventilation problems: one is health, 
another is efficiency of the workman, 
and the other is comfort. In total 
war we know that it is essential that 
a worker producing food or munitions 
of war must receive the same care 
that a soldier does on the battlefield, 
if the wastage of our manpower is to 
be prevented. How important the 
health of the people is to the welfare 
of a nation is indicated by the prin- 
ciples laid down in the Four Free- 
doms, two of which, freedom from 
fear and freedom from want, are defi- 
nitely important health factors. Of 
course, health cannot be measured 
like the pressure on a steam gage, 
but there are certain indices that can 
be used to determine health, deter- 
mine disease, and there are tables of 
mortality. They do not tell us ex- 
actly what caused the sickness or the 
death but they do give us material on 
which we can think about those prob- 
lems. Dr. Winslow, will you tell us 
what you think about the health 
phase of ventilation? 

Dr. Winslow: Well, I think perhaps 
the best answer to that is to point 
to the winter prevalence of respira- 
tory diseases. It is the most interest- 
ing and important fact in epidemiol- 
ogy. Why do we have colds and 
pneumonia and influenza in winter 
and not in summer? That is a prob- 
lem of air conditioning. There is no 
other reasonable explanation of it. I 
think that is an illustration of the 
very important effect on health of too 
great shocks from the temperature 
angle. You get just the same thing 
in certain industries. I hope there are 
no reporters present who can mis- 
construe this, but you get the same 
excess death rate from pneumonia 
among workers in blast furnaces (in 
places other than Pittsburgh, let us 
say) who are supposed to be exposed 

no sharp contrasts between heat and 
cold. 

You mentioned efficiency. Some of 
our best knowledge of the relation of 
temperature to efficiency grew out of 
the English studies during the last 
war, when they showed beyond ques- 





tion the direct effect on production, 
the very important effect on produc- 
tion of the maintenance of proper 
temperature in the workrooms. 

Chairman Howatt: Now, you see, 
Doctor, it is easy for us to say 
ventilation and proper air environ- 
ment are so important to health. Isn't 
health a very difficult thing to meas- 
ure, and does it not take a long time 
before any influence is noticed from 
an air environment on the health of 
the people? Have we been emphasiz- 
ing too much the importance of ven- 
tilation on public health? 

Dr. Winslow: Well, I think not too 
long to be measurable in a great 
many ways. 

Chairman Howatt: The other factor 
that is involved in this question is the 
factor of comfort, the air environ- 
ment with relation to comfort. Mr. 
Lewis said he wished the word com- 
fort had been left out of our vocabu- 
lary. Don’t you feel comfortable 
today? Why don’t you like the word 
comfort? 

Mr. Lewis: Well, I don’t like it be- 
cause it casts a fog around, or a halo 
over the true objective. I believe that 
one of the great misfortunes of ow! 
profession and industry is the almost 
universal use of the word comfort 
to describe either the objective or the 
results of air conditioning or ventilat- 
ing or heating. This misfortune ap- 
plies not only to those who make 
their living out of the industry, but 
also to those who should benefit from 
the use of our services and products. 

No one can justly single out any- 
one to be blamed for this because it 
just grew and no one could foresee 
the outcome. Our Society created a 
comfort zone on a chart. Hundreds 
of individuals have applied the word 
comfort thousands of times. I know 
only one who has tried to lead us 
away from its use—Charlie Leopold. 

The upshot of it all is that we have 
held the spotlight on the erroneous 
conception that the prime and per- 
haps the only function—particularly 
of air conditioning—is to provide 
rocking-chair comfort. 

This false concept has too com- 
pletely obscured the real objective of 
raising the quantity and the quality 
of the production of human beings. 
It has led to a misguided condemna- 
tion by high authorities which have 
added many difficulties to getting 
done those things which are essential 
to the quantity and quality of essen- 
tial war production. 

Let’s bound the 
typical examples. 

Many vital parts of bombsights, 
aircraft instruments, radio, radar and 
the like are made of non-ferrous met- 
als. On these precision parts, the 
finger print deposits of skin excretion 
frequently become the seed from 
which corrosion may grow when the 
part is exposed to an environment 
favorable thereto—a growth which, 
without any warning, impairs or de- 
stroys the usefulness of the part. 

The quantity of skin excretion— 
not visible enough to be called per- 
spiration—is increased or diminished 
by environmental air conditions. The 
objective in conditioning these pro- 
duction plants is simple, sound and 
obvious and is not to be confused 

with or obstructed by any thought of 
rocking-chair comfort. 

In conditioning a_ bank, 
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objective is to reduce the cost of 
doing a banking business. It is ac- 
complished by providing an environ- 
ment which will reduce the number 
of errors, increase the production of 
the individual and lessen turnover 
through improved customer employee 
relationships. 

The bank can measure production 
in terms of items per employee and 
can get its answer in a black ink 
balance sheet, expressed in dollars 
and without regard to units of rock- 
ing-chair comfort. 

The objective in reducing the gase- 
ous and particular contamination in 
a welding shop is to increase produc- 
tion and cogeere the quality of the 
product—and, of course, health. 

Although it is definitely out for 
the duration—applying complete air 
conditioning to the home comes close 
to the rocking chair but the analyti- 
cal thinker will look beyond it to two 
ultimate objectives, hastening re- 
cuperation from the day’s fatigue and 
rebuilding reserve capacity for the 
next day’s production. 

Dozens of examples can be cited 
but these four cross the field from 
the four points of the compass. 

No, our ultimate objective is not 
comfort. It is to give man or woman 
a fair chance to apply the funda- 
mental of creating wealth by produc- 
ing up to the limit of his latent 
capacity. 

In working toward this objective, 
there are two channels of design. 
One is just to condition the space— 
the other is to condition the human 
being who works in that space. The 
first is shortsighted for provided we 
give the individual human being good 
air to breathe—what does it matter 
if environment 10 ft away is not good 
—provided we sweep away his animal 
heat at a commensurate rate—and 
rovided we protect him from the 
eat or from the cold of his environ- 
ment. 

We could do better if we would alter 
our fundamental thinking, find a new 
and appropriate word to define our 
objective and adjust our practice ac- 
cordingly. 

Chairman Howatt: These are cer- 
tainly new ideas. The panel at least 
is not in a groove throughout on 
codes or on the word comfort. As far 
as I am concerned, it seems to me 
if I am too comfortable I get lazy. 
The third step in the need for a 
proper air environment, Jones, I am 
going to ask you to discuss a bit, and 
that is what effect it has on the out- 
put of workmen, the so-called effi- 
ciency of the plant or the man, and 
what relation does it have to some 
other factors that you may have in 
mind 

Mr. Jones: I have a pretty strong 
conviction in my own mind that 
health and this word that Lewis does 
not like, comfort, and efficiency, 
are all pretty much wrapped up with 
each other. That is, I have a notion 
that an atmosphere which is com- 
fortable is also healthful, and prob- 
— promotes efficiency. Although 
unfortunately, there is to my knowl- 
edge not much statistical data on the 
subject of efficiency of workers, I still 
believe it is a real ae. 

I know of one example—an inspec- 
tion department of a plant which was 
made up largely of girls—which was 
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moved from a very poorly heated and 
usually overheated, unventilated, in- 
adequately lighted room into a brand 
new, air conditioned space, with an 
illumination of about 50 foot-candles 
on the working table. 

Immediately, the number of pieces 
of material that passed over those 
desks increased about 60 per cent. It 
is quite obvious that some of the im- 
provement could be charged to air 
conditioning, but how much is charge- 
able to air conditioning, how much 
to better light and how much to the 
simple fact that they might have had 
a lot of work to do in a hurry, is hard 
to say. 

Incidentally, that question of effi- 
ciency is one which is important to 
those of us who make a living, or at 
least a part of a living, by designing 
or selling or installing air condition- 
ing equipment, because it creates a 
very handsome yardstick to measure 
the value of a set of equipment to an 
industrial plant. I wish that we had 
more information on the subject, be- 
cause it would be a fine sales talk. 

Chairman Howatt: Do you want to 
challenge him in any way, Dr. 
Winslow? 

Dr. Winslow: No. I think I am 
entirely in agreement with the con- 
cordance of comfort, health and effi- 
ciency. Take one illustration. We 
used to talk a good deal about 68 
deg as the ideal temperature, without 
very much basis for it, because there 
had not been very much work done. 
You will remember the Society car- 
ried on some very extensive studies 
in factories and found that in some of 
them the workers lightly clothed and 
doing light work preferred a temper- 
ature of about 72 deg. Very careful 
studies in the Laboratory have shown 
that that temperature of 72 deg for 
a person lightly clothed and doing 
light work, or no work, was just the 
temperature at which the body was 
in equilibrium, without having to pro- 
duce extra heat to give to the envir- 
onment and without having to pro- 
duce sweat for an extra cooling 
effect. I feel very sure that these 
problems of health and comfort and 
efficiency are very closely related, 
and on the efficiency side, as I say, 
there hasn’t been much done in -this 
country, but Vernon in England ac- 
cumulated a lot of data, very good 
data, in which nothing was varied 
but the temperature of the factory 
air and in which he got very impor- 
tant effects on production—very ma- 
terial increases in production bv 
preventing in that case overheating. 

Chairman Howatt: The panel dis- 
cussion is now open for general com- 
ments. 

C. S. Leopold, Philadelphia, Pa.: I 
have two questions. First, on the 
question of code. I believe, Mr. Mod- 
erator, that the thing to which most 
of us object is being told how to do it 
instead of being told of the result we 
are to obtain. Unfortunately, I think 
that we will have to admit that, at 
this moment, we are not too sure of 
the result we are trying to obtain and 
therefore temporarily we have cer- 
tain codes which are based on method. 
I think that is the basis of our ob- 
ages to codes—we don’t want to 

told how. 

The second point: In the preceding 
discussion I have noticed that the in- 
troduction of fresh air has been made 


synonymous with the reduction of) 
odor. Actually, the factor of rela iy. | 


humidity is almost of equal im) or. 
tance—it certainly is of compar:)|. 
magnitude. We are all familiar wit) 
the fact that if you permit rela:iy. 
humidity to get appreciably abov. 5 
per cent, you have a musty odor re. 


gardless of fresh air quantity used | 


I wonder if Mr. Oscar Levant Lew) 
would like to speak on this point 

Mr. Lewis: The particular exper). 
ence was with a building in Sa, 
Antonio, Texas, a 20-story offic, 
building. It had quite an outside a; 
intake but was designed for a grady 
ated amount of outside air. After , 
couple of years of very successfy 
operation we began to get complaint 
about odors, odors of linoleum, odors 
of paint and books and various othe, 
things, coming from all over th 
building. We sent three different mer 
down to diagnose the trouble and pre. 
scribe the remedy. They all cam 
back licked. Finally we tried anothe: 
one. This fellow had primed himsel; 
pretty well. He knew what dew 
point and what temperature and wha: 
relative humidity was supposed to 
carried in the building. He discovere: 
that during the intermediate season 
in an attempt to get rid of odors, the 
outside air damper control had beer 
disconnected and the dampers blocked 
wide open, so instead of getting 5 or 
10 cfm per person in that building 
we were getting 40 or 50, and stil! we 
had the odors around. The remedy 
was to put the dampers back under 
control, to reduce the outside air 
quantity down to a relatively insig. 
nificant amount in relation to what 
had been taken in and to get the dew 
point and the relative humidity dow: 

W. L. Fleisher, New York, N. Y. 
I don’t agree with your panel. In the 
first place, I think that a code is more 
than essential. Make it as minimum 
as you like, but Mr. Lewis is talking 
here from the light of his 50 years 
of work in this business and conse 
quently he knows a great deal mor 
than does the average person who has 
to qualify in various parts of this 
country and who needs a code. 

Now, because of the fact that 3 
cu ft of air per person had been used 
for so many years as the amount of 
air required for school ventilation 
and because it was so criticized in the 
light of our later knowledge, th 
State of New York voided this law 
and passed a new law. I was called 
in by some of the interested parties 
to fight the proposed law, which 
simply specified that the Director of 
Public Education of the State of New 
York should determine what was re- 
quired for proper ventilation of 
schools. Certainly 10 cu ft of air, 
which we tried to have introduced 
into the code as a minimum, would 
have been infinitely better than n 
stated amount, and the amount to be 
used could have been raised above 
10 cu ft but could not have been re- 
duced below that. 

After all, the reduction of *4 in the 
amount of fresh air required was 
going a long way towards correcting 
an obvious fault. The 10 cu ft had 
been determined by a group of engi- 
neers as being a good minimum and 
about what was essential. Remember 
that when you are dealing with the 
public you are dealing not with eng'- 
neers, but with people who think 
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they have a good bit of haseaee 
about a subject and don’t require the 
services of an engineer. It is well to 
hold those people to a minimum as 
jong as the minimum within our 
knowledge is not excessive. I am all 
in favor of codes as long as they are 
not extravagant in their demands. 

Mr. Lewis seemingly has com- 


i. pletely gotten off the subject of this 
Xper. Pyforum. As far as the comfort zone 
"Say pagor. the comfort requirements as de- 
4 fice J veloped by the Society are concerned, 
je air [gin my opinion they have had more 
ale to do with maintaining the prestige 
coe 6 of air conditioning and increasing 
ascfy) fi your business than any other one 
laints thing in the whole range of engineer- 
odon ing. These developments of the So- 
other ciety have made the public realize 


the that there are certain conditions 
- men [Which are comfortable, and these con- 
| pre. Py ditions have been demonstrated by 
came the Society over and over again to 
othe | the point where the public believes in 
mace Py them. The work of the Society has 
rw also definitely indicated that beyond 
what fa? certain point no one is comfortable 
to he ‘@ and consequently a code within the 
ther ; range indicated is a safe and con- 
acon Pe structive code or standard to apply 
| ‘te J and to publish. 
Tom Mr. Chester: I do not intend to at- 
cked tack the entire panel because collec- 
ge tively they seem fairly formidable 
ding and all of the same mind. I just pro- 
“8 F& pose to pick on Mr. Lewis. I am sur- 
ned. | § prised to find that he confuses com- 
: 1 fort with ease. When a man is sitting 
never | @ relaxed in an armchair, his state is 
sen. | one of ease and not necessarily of com- 
Sig- fort; as it may be too hot or too cold 


we’, 


_ for comfort. Human comfort is the 
co fundamental objective of this Society, 
Y. the aim being to provide a condition 
the as regards air temperature, air move- 

. ment, vapor pressure and mean radi- 
=o ant temperature which closely ap- 
vows proaches the ideal. I see no reason 
— for scrapping the word comfort as it 
am '® is certainly expressive and I suspect 
~ [@ that Mr. Lewis is just amusing him- 
= % self in suggesting it. In the sense 
thie that we use the word comfort, it per- 

- tains to disposal of the heat which 
” must be lost by the body, without any 
tee consciousness of heat or cold or of 
al perspiration; in other words with no 
ion discomfort. With suitable atmospheric 
the conditions energy is increased. An in- 


th dividual can be numbed with cold or 
weakened by heat. In hot countries 
ed people refrain from working in the 
ses hottest part of the day; they take 
ich siestas. 
of With Dr. Winslow present I do not 
lon feel like saying much about physio- 
4 logical matters but it is now common 
a knowledge that in too hot an environ- 
ment too much blood goes into the 


- sublayers of the skin in an effort to 
3d lose heat and not enough to the vital 
- organs, 
wt _ I favor keeping the word comfort 
ae in our vocabulary. 
re- L. T. Avery, Cleveland, Ohio: If you 
are going to talk about the quantity of 
he air as being the ventilating system 
‘as operation, that is, 10 cu ft, or 5, or 30, 
ng I don’t think it has anything to do with 
ad Operation. If there is one thing that 
zi- causes odors, that would make a place 
nd distasteful from a working comfort 
or standpoint, it is the stink—and stink 
he has more to do with cleanliness of the 
ri- apparatus than it does with the quan- 
nk tty of outside air. Nothing in our 


standards provides any means at all 





for regulating how often this equip- 
ment should be cleaned, or what is 
clean air. So if we are going to 
standardize, and say 5 or 10 or 30 
cu ft and be silent on the rest of it, 
we have missed the boat. I for one 
don’t think we are undermining pub- 
lic health and efficiency and it will be 
too bad to let either subject drop 
without getting that pretty clear that 
we are not undermining anything; we 
are simply neglecting ordinary house- 
keeping. 

Chairman Howatt: Are there any 
other questions from the audience? 

H. M. Hart, Chicago, Ill.: I can’t 
agree that we should abandon codes. 
We worked a long time in Chicago try- 
ing to write a city code for ventilation, 
and I was on the committee. We tried 
to incorporate in the city code the 
American Society of Heating and Ven- 
tilating Engineers’ Code which speci- 
fied the results to be obtained but the 
authorities and the Health Department 
said that they could not administer it. 
They were so violently opposed to it 
that the only thing they would con- 
sent to do would be to try to caleu- 
late the volume of air that would 
be necessary to produce the desired 
results for different types of build- 
ings, and put that in as the code re- 
quired. The committee of engineers 
who helped to formulate the code did 
not agree with this procedure, but 
from an administrative standpoint we 
had to back down. I must admit that 
I don’t know how they could admin- 
ister it. The administrator would 
certainly have gotten into a lot of 
trouble if the code simply provided 
for certain results to be obtained and 
after the building was erected the 
system failed; it would mean that he 
would have to condemn the building 
and have it torn down and built over 
again. I don’t think he would have 
lasted very long under those condi- 
tions. That was our difficulty. And 
so we concluded that the only way out 
was to try to calculate the minimum 
air quantity that would be required 
to maintain the conditions that they 
hoped to obtain. 

Mr. Lewis: In regard to this busi- 
ness of comfort—an ideal working 
environment is not one in which you 
are conscious of being comfortable. 
It is one, to borrow from Charlie 
Leopold, in which you are wholly un- 
conscious of temperature, humidity, 
air motion, or anything else. You are 
not annoyed by anything plus or 
minus. 

As to codes, I think you might as 
well leave out of the record every- 
thing that has been said and print 
Charlie Leopold’s remarks about codes 
in big capital letters; that they should 
not tell us how to do something, but 
should tell us what upper limits must 
not be exceeded. The how-to-do-it 
should not be frozen into a code. 

Dr. Winslow: Before closing I 
want to enter a protest against the 
unfair tactics of the Chairman. He 
selected the title of this symposium 
and then he wrote to each one of us 
and asked us to talk about 5 cfm, 
which, quite justly, had nothing to do 
with the title and then, when we pre- 
sented ourselves here with a touching 
and beautiful magnanimity he mis- 
represented us, tried to make it ap- 
pear that we wanted to be uncom- 
fortable, that we were opposed to all 
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codes, and that is manifestly unfair. 
Then the final error he made was in 
not having Mr. Leopold on the panel, 
because I agree with Mr. Lewis that 
Mr. Leopold said the one really vital 
thing, that codes should deal with the 
results to be produced, and not with 
the methods. 

Chairman Howatt: Just to correct 
the worthy gentleman on my left, the 
Chairman or the Moderator had 
nothing to do with the subject at 
hand. It was selected by the Meet- 
ings Committee of the Pittsburgh 
Chapter. Neither had I anything to 
do with the panel selection, and if I 
had, I would have chosen the same 
panel. 

It is evident to all of you, after 
listening to this panel discussion, that 
there can be no such thing as a hard- 
and-fast rule about how much air 
shall be recirculated per person, or 
how much of that air shall come from 
out of doors, in order to provide what 
is now called an ideal inside climate; 
5, 10, 20, 50 cfm, any one of them 
may be wrong at some time. The 
quantity required depends on _ so 
many factors that every building 
should be considered as a problem by 
itself, studied with relation to the 
building construction, the kind and 
the type of work that will be carried 
on in the space. It is evident that the 
one-third cubic feet of air needed per 
minute per person to provide the 
oxygen required for breathing is in- 
deed a negligible factor and need not 
be considered in any of these engi- 
neering problems. e use the air 
merely as a distribution medium to 
obtain results, and the amount of air 
that is going to be required or circu- 
lated will depend entirely upon how 
fast the desired conditions are broken 
down within the building. The de- 
cisions finally arrived at should fol- 
low an intelligent study by competent, 
trained, experienced engineers. So to 
ask if 5 cfm is enough is like asking 
a man if he would stop beating his 
wife. The question cannot be an- 
swered by yes or no. 


At the conclusion of the panel dis- 
cussion President Blankin expressed 
the appreciation of the Society to 
members of the Panel for a most in- 
teresting and instructive session. 


The chairman of the Resolutions 
Committee, H. H. Erickson, Philadel- 
phia, then gave his report as follows: 


Report of Committee on Resolutions 


Whereas, the Semi-Annual Meeting 
1943 of the American Society of Heating 
and Ventilating Engineers has been an 
outstanding event in the City of Pitts- 
burgh, June 6 to 8, 1943. 

Therefore, Be it Resolved, That an ex- 
pression of thanks and appreciation be 
adopted by this meeting and be spread 
upon the minutes of the Society and 
copies thereof be transmitted to each of 
the persons and agencies who have con- 
tributed to making this meeting so en- 
joyable for the members of the Soclety 
who attended: 

To G. G. Waters, President of the 
Pittsburgh Chapter and the Chapter 
Members for the capable manner in which 
they fulfilled their positions as hosts, 

To Chairman Ralph B. Stanger and the 
Committee on Arrangements whose care- 
ful planning has been shown in every 
detail of this meeting, 
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fo Mrs. T. F. Rockwell and her Com 
mittee who under trying war conditions 
were able to do such splendid work in 
entertaining the ladies, 

To Frank L. Duggan, President of the 
Pittsburgh Chamber of Commerce for nis 
address of welcome to Pittsburgh, 

To the Authors and Panel Speakers at 
technical sessions for their instructive 
papers and able presentations, 

To the newspapers and trade publica- 
tions whose columns have given advance 
notices and daily coverage to the Semi- 
Annual Meeting, 

To Howard Coonley, Director, Conser- 
vation Division, War Production Board, 
for his interesting analysis of the Fuel 
Conservation problem, 

To the Management and all employees 
of the William Penn Hotel who contrib- 
uted much to the success of the meeting 
and comfort of the members under the 
difficult war circumstances, 

To Fabian C. McIntosh, Chairman and 
the Hospitality Committee for their 
splendid contribution to the success and 
enjoyment of this meeting, 

To the Pittsburgh Convention and 
Tourist Bureau for their cooperation and 
assistance, 

To the nine Past Presidents for their 
continued interest and attendance at this 
meeting, 

To Dr. Allen A, Stockdale for his in- 
spiring address, 

To the members of the Society who 
are in the armed forces and others who 
are giving their services in many ways, 
for the successful prosecution of the war. 

Finally, to every member of the Amer- 
ican Society of Heating and Ventilating 
Engineers who has attended this meeting 
for his loyalty and support. 


Respectfully submitted, 


H. H. Erickson, Chairman 
M. W. Bishop 
M. B. Shea 


On motion of Mr. Erickson, sec- 
onded by L. T. Avery the report of 
the Committee was unanimously 
adopted. 


As there was no unfinished busi- 
ness nor any new business the meet- 
ing was adjourned at 4:15 p.m. 


Entertainment 


For those who arrived in Pitts- 
burgh on Sunday, June 6, the Hos- 
pitality Committee of Pittsburgh 
Chapter greeted the members and 
ladies for their entertainment. The 
ladies guided by the Ladies Commit- 
tee and hotel staff enjoyed a tour of 
inspection of the William Penn Hotel, 
at 4:00 p.m. They viewed the kitchen 
while a meal was in preparation and 
saw the refrigerators, the wine cel- 
lars, linen rooms and many other 
interesting sights. At 6:00 p.m. 
there was a reception for visiting 
members and ladies in the Cardinal 
room of the William Penn, which 
provided an enjoyable social hour and 
a buffet supper. 


The Ladies Committee in charge 
of Mrs. Theo. F. RocKwell, welcomed 
the visiting ladies and entertained 
them at tea at 3:00 p.m. on Monday 
afternoon. 

After the all-day technical sessions 
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services rendered to the Society 
Professor Eastwood as Presid 
F. E. Giesecke, Past President, 


and various committee meetings, the 
entertainment committee with H. E. 
Park as chairman, arranged an in- 
formal get-together at the Nixon 
Restaurant, where the members en- 
joyed a mid-night supper and floor 
show. 

For the concluding event, as a 
fitting climax to the very interesting 
meeting, an informal dinner was held 
in the Urban room of the William 
Penn, and E. C. Smyers was chair- 
man of the Committee in charge. ence. He described the tremenc: 
During the dinner an _ orchestra output of industry, the collossal 
played musical selections and _ the 
Television Kids from Station KDKA 
gave a demonstration of modern and 
classical music. At the conclusion 
of dinner Toastmaster F. C. McIntosh 
introduced the distinguished guests 
and the nine Past Presidents of the 
Society who were in attendance. He 
then called upon Pres. M. F. Blankin 
to present a_ resolution to John 
James, former technical secretary of 
the Society. 

The Past President’s Memory Book 
was presented to Prof. E. O. East- 
wood of Seattle by President Blankin. 
In a brief speech which reviewed the 
professional accomplishments and 


Emblem of the Society. 

The speaker of the evening, 
Allen A. Stockdale, New York, 
introduced by Mr. McIntosh, 
speaking on the subject “Democ:: 
Can Do It,” Dr. Stockdale gave 
inspiring message which was gre 


implements of war. He contra 
the fundamental 
democracy with those of the peo; 
in the dictator dominated countr 


and brought out the fact that we | 


an unselfish objective and was 
actuated by the ambitions of a 
queror. It was a stirring addr 


racy could the cooperation and 
will to win, wield the people int 


sented him with the Past Preside it’s 


by 
nt, 


with frequent applause by the adi. 


nage of shipping, guns, tanks, am mu. 
nition, airplanes, trucks, and other 
steq 


beliefs of our 


les 
1€8, 
ad 


freedom of action, speech, and many 
other privileges, that our army had 


not 


con- 


Ss 


that gave the audience many facts 
to demonstrate that only in a Democ- 


the 
ya 


unit that would overcome all obstacles. 





Rules for Reinstatement* 


Art. R-I11, Sec. 4—When a resigned member of the Society desires read- 








mission, he shall address his request in writing to the Secretary of the 
Society. The Secretary shall mail to each member of the Council a state- 
ment which includes the name of the applicant for readmission, the period 
of membership and the grade previously held. The Secretary shall notify 
the applicant in writing of his reinstatement which will become effective 
upon payment of dues. The name of the applicant shall be published in the 
next issue of the Journal and a membership certificate shall be issued by 


the Secretary. 


Section 5—Anyone whose membership in the Society was cancelled for 
non-payment of dues (Art. B-11, Sec. 2) may apply for readmission to 
the Society by addressing a request for reinstatement to the Secretary of 
the Society. This request shall be accompanied by remittance for rein- 
statement fee in the sum specified by the Council. The Secretary shall 
notify each member of the Council of the name, period of membership, and 
the grade previously held by the applicant. The Secretary shall notify the 
applicant in writing of his reinstatement. The name of the applicant shall 
be published in the next issue of the Journal and a membership certificate 
shall be issued by the Secretary. 


Section 6—When an applicant’s age makes him or her ineligible for rein- 
statement as a Student or Junior Member, he or she will automatically be 
entitled to Junior or Associate Member grade per Art. C-II, Secs. 5 and 6. 

When advancement is requested, application shall be made on the regular 
form and the Secretary shall send it to the Admission and Advancement 
Committee for recommendation to Council. 


Section 7—A candidate for readmission into the Society shall be rein- 
stated without reduction in grade. 





*Adopted by Council, June, 1943. 
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NDHA Honors J. H. Walker 


4t the 34th Annual Banquet of the 
National District Heating Associa- 
tion, J. H. Walker, Detroit, was 
elected an Honorary Member of the 


Association and toastmaster L. 8. 
Phillips presented the certificate and 
read many fine tributes from Mr. 
Walker’s friends in the industry. 





Inscription on Certificate 


It is our privilege to honor a man 
whose achievements and contributions 
in his chosen field are beyond ordi- 


) nary measure. 


With a gift for friendship, with 
gentle and unassuming personal qual- 
ities that have endeared him to every 
member of this organization, 


J. H. WALKER 


has given freely of his time and tal- 
ents, has been generous with help and 
wise with counsel. To accord him a 


' well-deserved tribute, 


THE NATIONAL DISTRICT 
HEATING ASSOCIATION 


by unanimous ballot has elected him an 
HONORARY MEMBER 


His able advice, keen judgment, and 


executive ability have been of ines- 
timable value and his efforts have 
always been devoted to the best inter- 
ests of the organization. 

The highest honor in our power to 
bestow must be judged small recog- 
nition for his achievements. In the 
warm affection and esteem of all who 
know him will be found a true meas- 
ure of his worth. 


W. A. Herr, 


President 


Leonard S. Phillips, 


Exec. Committee 


Julius J. Schenk, John F. Malone, 


Vice-President Exec. Committee 


John M. Arthur, 


Vice-President 


R. M. MeQuitty, 


Exec. Committee 


S. S. Sanford, 


Vice-President 


John F. Collins, Jr., 
Sec’y-T reas. 








BUY WAR BONDS 
AND STAMPS 











Heating, Piping & Air Conditioning, July, 19483—ASHVE Journal Section 


Ww 


ASHVE SOTH ANNIVERSARY 
MEETING ANNOUNCED 


The selection of New York City for 
the 50th Anniversary Meeting of the 
American Society of Heating and 
Ventilating Engineers is announced 
by Pres. M. F. Blankin, Philadelphia, 
Pa. The dates chosen by the Council 
at its June Meeting are January 31 
February 1 and 2, 1944 

The New York Chapter of the So 
ciety will be hosts for the occasion 
and arrangements for the meeting 
will be handled by a special commit 
tee of which Alfred J. Offner, con 
sulting engineer, is General Chair 
man. Vice-Chairmen are: R. H 
Carpenter, J. C. Fitts, W. E. Heibel, 
C. S. Koehler, Capt. A. E. Stacey, Jr., 
and R. A. Wasson, President of New 
York Chapter, Ex-Officio. 

The Chairmen of the Committees 
in charge of the special events are as 
follows: Alfred Engle, Banquet; 
H. S. Wheller, Hospitality; W. M 
Heebner, Finance; A. C. Buensod, 
Entertainment; Mr. and Mrs. H. J 
Ryan, Ladies; C. S. Pabst, Inspection 
and Transportation; and R. V. Saw 
hill, Publicity. 

The first Annual Meeting of the 
Society was held in New York City, 
January 22 to 24, 1895, and 75 
Charter members had enrolled. The 
organization of the Society was first 
discussed in the summer of 1894 and 
a preliminary get-together was held 
August 2, 1894, in the World Building 
at which time the procedure for form- 
ing the Society was discussed. 

The Organization Committee con 
sisted of Messrs. F. P. Smith, H. J. 
Barron, J. A. Harding, William 
Mackay, A. A, Cary, and was author- 
ized to form an organization of heat- 
ing and ventilating engineers. The 
first meeting was held September 10, 
1894, at the Broadway Central Hotel 
and the roll call indicated that 75 
Charter members had been enrolled 

The Constitution and By-Laws were 
adopted and it was voted that the 
name of the Society should be the 
American Society of Heating and 
Ventilating Engineers. An election of 
officers was held and those selected, 
held office until the first Annual 
Meeting in January 1895. 

A program that will provide a 
fitting tribute to the founders of the 
Society will be developed by the Com- 
mittee on Arrangements, according to 
the statement of Mr. Offner, who em- 
phasizes the point that the Society 
has had, “a great past and has a 
greater future.” 


Ww 
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MICHIGAN MEMBERS 
ADVISE RATIONING BOARDS 


A series of meetings sponsored by 
OPA to inform local rationing boards 
of the new rules for fuel oil rationing 
has been held in a number of cities 
throughout the United States. 


The Detroit office of OPA held meet- 
ings on June 2 and 4 for its rationing 
board members. 

These Boards have been working 
in close cooperation with the Michigan 
Chapter of the Society and Pres, S. S. 
Sanford reports that engineers have 
been assigned to all of the rationing 
boards in Detroit and vicinity from 
among the Chapter membership. 

The list of advisers assisting local 
rationing boards in Detroit and vi- 
cinity are as follows: 


Board No. Name 

. H. Hughson 
2-2 G. H. Tuttle 

R. H, Oberschulte 
F. J. Feely 

H. M. Keyser 

0 R. C. Champlin 

3 E. W. Bottum 
» 

’ 


ft 
to 
' 
a 
os 


Detroit 


yee a ee Ee a 
bo tobe tone 
‘ 


D. J. Luty 
Frank Marzolf 
W. C. Smith 
G. D. Winans 
82-24 a B. McCrea 
E. 


Seem re@ 
bono bo bons 


82-26 ames Beattie 
82-28 B. Root 

’ 82-1 Charles Strand 
82-3 H. J. Taylor 
82-5 T. H. Mabley 
82-7 F. R. Bishop 
82-9 . S. Kilner 
82-12 ’. G. Boales 


J 
Ww 
§ W. C. Randall 
82-16 W. F. Tydings 
R. D. Randall 
J. W. Bassett 
R. L. Deppman 
2 A. E. Knibb 
82-27 Herbert Busse 
82-29 R. F. Connell 
82-30 J. N. Livermore 


SUMMARY OF LOCAL CHAPTER MEETINGS 


82-31 Cc. F. Donohue 
82-32 L. A. Burch 
82-33 L. K. McGaul 
82-35 W. J. Whelan 
82-36 E. H. Clark 
” 82-38 E. E. Dubry 
Royal Oak R. L. Partlan 
Birmingham W. H. Old 
Ferndale Cc. W. Mally 


McCORMACK JOINS FOX 
MUNITIONS 


Denis McCormack, who for the 
past 11 years has been Manager of 
the Commercial Instruments § and 
Controls and of the Flight Instru- 
ments Departments of Julien P. 
Friez and Sons, Division of Bendix 
Aviation Corp., Baltimore, Md., is 
leaving the service of that company 
July 1 to take up a more responsible 
appointment as General Manager of 
the Fox Munitions Corp., 21st and 
Arch St., Philadelphia, Pa. 

Mr. McCormack is known as an 
authority on humidity measurement 
and control. He has been a member 
of the American Society of Heating 
and Ventilating Engineers for many 
years and also holds membership in 
the National Electrical Manufactur- 
ers Association and the Scientific 
Apparatus Makers of America. 


N. Y. CHAPTER 
HOLDS SUMMER MEETING 


The second annual summer event 
of the New York Chapter ASHVE 
was held on Thursday afternoon and 
evening, June 17, at the Plandome 
Golf Club, Plandome, L. I., with 53 
present. 




















Some of the members and h¢, 
guests took advantage of the spl: nq 
golf course and played the 18 } »\. 

Bob Wasson, the new Chapter }r., 
ident, introduced to the group A fy, 
J. Offner, General Chairman for 4), 
50th Anniversary program, to be jy 
in New York during January, 19 {4 


MARTIN TO ENTER 
CONSULTING FIELD 


George W. Martin, Superyis) 
Engineer for the United Sta: 
Realty and Improvement Co., \ 
York, N. Y., and its subsidiarics ; 
signed effective May 31. Mr. Marti 
an alumnus of Stevens Institut, 
Technology, was Chairman of the pk, 
search Committee, Management !)j 
sion, Real Estate Board of New Yor 
and is a member of the American S. 
ciety of Mechanical Engineers, a |). 
Member of the American Society « 
Heating and Ventilating Engineer 
and a Past President of the Natio: 
District Heating Association. 
plans to open an office as cons 
engineer in the real estate field 





COMMERCIAL STANDARD 


The U.S. Department of Comme: 
National Bureau of Standards has i: 
sued, in printed form, Commercis 
Standard (Emergency) CS(E) 107-4 
for Commercial Electric Refrigeratio 
Condensing Units. Copies may 
obtained from the Government Pri: 
ing Office, Washington, D. C., a 
cents a copy. 








MEETING | ATTENDANC! 
CHAPTER DATE SUBJECT SPEAKERS OTHER FEATURES ATTENDANCE | RATI0* 
Western | May 27 | Annual Meeting— None. | Chicken dinner; games 63 1.20 
Michigan | ' Boat and Canoe | and contests (enter- 
| Club, Grand| tainment all home 
| Rapids. talent). 
‘ 
| Officers elected: Pres., | 
| C. H. Pesterfield; Vice- | 
| Pres. H. D. Bratt; 
Sec’y, V. H. Hill;| 
Treas., Frank Harbin, 
| Jr. Board of Gover- | 
| nors: S. J. Dempsey, 
J. W. Miller, F. C. 
| Warren. 
Massa- May 18 Post-War Homes| J. E. Haines. J. F. Tuttle was pre- 60 Joint 
chusetts Must Be De- | sented with Life Mem- | | Meeting 
signed for Hu-)| | bership certificate in | | with 
man Comfort. | | Society and was elect- | ASRE 
ed to Life Membership 
| in Chapter. 
| | 
Michigan May 18 Annual Meeting— | |Movies: The Flag’ 62 
Lone Pine Inn. | | Speaks; Road South; 
Golf Tourna-. Timber Harvest; 
ment — Plum Michigan Moose. 
Hollow Golf 
Club. 
| 
: 
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MEETING 
CHAPTER DATE SUBJECT SPEAKERS OTHER FEATURES ATTENDANCE 
Phila- May 18 | Annual Golf Out- Installation of Officers. | 53 
delphia ing and Dinner. | | 
| 
Montreal | may 17 Canadian Vickers | None. None. 30 
Inspection trip. 
} 
New York | May 17 The Engineer's A. B. Wally, Chief | Acceptance of By-Laws | 4& 
| Part in the 1943- Engr., Fuel Oils for new constitution | 
44 Fuel Oil Con- Section, Petro- | with recommendations | 
version Program. leum Adminis-| of Council. 
| tration for War. | 
Talk dealt with} |Alfred J. Offner was 
| present and fu- | appointed Genera! 
ture situation of | Chairman for Annual 
heavy fuel oil. Meeting in New York 
in January, 1944, 
| | 
Southern May 17 | The Society’s Ac-| Pres. M. F. Blan-)| Election of Officers. 37 
California tivities in War-| kin, Philadel- 
time. | phia, Pa. | 
Wisconsin | May 17 Control Problems | W. R. Miller Election of Officers: 38 
| | Pres. F. W. Gold- 
| smith; Vice-Pres., I. J. 
Haus; Sec’y., E. W. 
| Gifford; Treas., O. A. 
Trostel. Board of Gov- 
| ernors: A. S. Krenz, 
H. W. Schreiber, J. H. 
Volk. 
Kansas May 14 | Direct-Fired Heat-| B. B. Reilly, Pitts-| Pres. M. M. Rivard dis- 27 
City ing Units and burgh, Pa. _ eussed co-operation of 
Dehydration. | Chapter with War 
| Service Committee on 
Fuel Rationing. 
E. K. Campbell reported | 
on activities of Chap- | 
ter on fuel rationing | 
and on membership. 
Nebraska | May 12 The Society’s Ac-| Pres. M. F. Blan-' Dinner at Hotel Regis, | 20 
tivities in War-| kin, Philadel- Omaha. 
time. phia, Pa 
lowa May 11 | Movies: Effect of Gene Olson, Asst.| Election of Officers: 10 
Draft on Stoker Prof. Extension Pres., C. H. Helstrom; 
Fires; Effect of Dept. Mech. Vice - Pres., ee 
| Stoker Air-Set- Engrg., Iowa; Stuart; Sec’y-Treas., 
| ting on Fuel) State College. | B. E. Landes. Board | 
| Economy ; Build- of Governors: L. I. 
ing a Bomber; Norton, R. K. Smith. | 
_ Building a Tank. 
April 16 Society’s Activities | Pres. M. F. Blan- 13 
in War-time. kin, Philadel-| 
phia, Pa 
Pittsburgh | May 10 |Annual Social ‘Election of Officers: 35 
| Meeting—Archi- Pres., G. G. Waters; 
 teetural Club. Vice-Pres., T. F. Rock- 
well; Treas., L. S. 





= 
| | 














Maehling; Sec’y., E. H. 
Riesmeyer, Jr. Board 
of Governors: — M. 
ey ty dD. W. 
Loucks, A. F. Nass. 

'Movies—Mac, the Ma- 
gician. 








wore 


ATTENDANCE 


RATIO* 


0.43 


0.49 


0.34 


0.50 


0.41 


0.40 


0.4 


0.44 


0.53 





*The attendance ratios shown represent the meeting attendance divided by the Chapter membership. 
ful a8 @ partial indication of interest shown by local chapter members in various types of subjects programmed by other local 
chapters, and may be helpful in deciding on subjects for other chapter meetings. 
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The Constitution of the Society, as now amended, requires the following mode of procedure in voting on applicant; 
for membership in the Society. All applications for membership are to be sent to the Secretary and the names of appli. 
eants and their references shall be printed in the next issue of the JoURNAL of the Society or sent to the members in 01 he; 
approved manner as ordered by the Council. When replies are received from references, the Candidate’s applica: joy 
shall be submitted to and acted upon by the Committee on Admission and Advancement as soon as possible. 
When the Committee on Admission and Advancement has acted favorably upon a Candidate’s application 

assigned his grade, the Council shall vote upon the election of the proposed Candidate for membership by letter ba’! 
During the past month 36 applications for membership have been received and the names of these men and their sponsor: 





are published in the following list. 


Members are requested to scrutinize the list with care. The Committee on Admission and Advancement, and in 
the Council, urge the members to assume their share of responsibility of receiving these candidates into membe: 


by advising the Secretary promptly of any whose eligibility for membership is in any way questioned. 


All correspondence in regard to such matters is strictly confidential, and is solely for the good of the Society, whic} 
. 


it is the duty of every member to promote. 


Unless objection is made by some member by July 15, 1943, these candidates will be balloted upon by the Council 
Those elected to membership will be notified by the Secretary immediately after election. 


CANDIDATES 


ANDERSON, GRANVILLE W., Service Engr., Koppers Coal Div., 
Detroit, Mich. 

ANWAY, H. WILBUR, Research Physicist, Wood Conversion Co., 
Cloquet, Minn. 

BELLMAN, J. V., Engineer, Sales Engineering (Canada), Lim- 
ited, Toronto, Ont., Canada. 


COLLINS, JOSEPH A,, Mgr., Frontier Engrg. Corp., Buffalo, 
N.Y. 


aXe 


CUMMINGS, IRA R., Engr., Westinghouse Elec. & Mfg. Co., 
Cleveland, Ohio. 


REFERENCES 


Proposers 
*C. C. Russell 
C. E. Shaffer 


R. E. Backstrom 
D. B. Anderson 


V. J. Jenkinson 
*T. Charles Agnew 


S. M. Quackenbush 
Joseph Davis 


J. L. Foley 
E. C. Smyers 


Seconders 
*Walter Knox 
*G. V. McGurl 


R. C. Jordan 
*C. C. Heritage 


S. A. Jennings 
R. S. Mathison 


M. C. Beman 
D. J. Mahoney 


T. F. Campbell 
F. C. McIntosh 



















BORNSTEIN, WILLIAM, Htg. Contractor, Wm. Bornstein & Son, M. S. Hall A. B. Bornstein 
| Washington, D. C. (Advancement) W. E. Kingswell Glegge Thomas 
BRANDT, FRED C., Engr., Minneapolis-Honeywell Regulator Co., D. S. Cooper J. A. Walsh 
Houston, Texas. A. F. Barnes A. M. Chase, Jr. 
CHATFIELD, ARTHUR J., Htg. & Vtg. Engr., Hope’s Htg. & Light- J. J. Fraser W. G. Case b 
ing, Ltd., London, England. *J. W. Cooling *M. H. Jones 


oon | 


Ete, W. R., Owner, Sheet Metal Heating, Houston, Texas. A. B. Banowsky A. M. Chase, Jr. 
D. S. Cooper A. F. Barnes 

FISHER, BERT P., Owner & Mgr., Southern Furnace & Supply Co., D. S. Cooper A. B. Banowsky 
Houston, Texas. A. M. Chase, Jr. J. A. Walsh 
{ 

j HAPPERFIELD, G. J., Director, Chandos Engineering Company, Walter G. Case *R. G. Crittall 
Ltd., London, W. 1, England. *Thomas E. Barnes J. R. Kell 

HocGerR, BurToN E., Staff Engr., Basic Magnesium, Inc., Las A. J. Hess J. B. Griffith D 


Vegas, Nev. 


JOHANNESEN, RALPH C., Mech. Engr., Giffels & Vallet, Inc., 
Detroit, Mich. 


JONES, HUBERT L., Mech. Engr., W. W. Ahlschlager & Assoc., 
Dallas, Texas. (Reinstatement and Advancement) 


KAZLOUSKAS, ANTHONY, Jr. Mech. Engr., Wilbur Watson & 
Associates, Cleveland, Ohio. 


KEGARISE, RALPH R., Mech. Engr., Koppers Co., Pittsburgh, Pa. 


Leo Hungerford 


E. F. Hyde 
R. S. M. Wilde 


T. H. Anspacher 
C. Rollins Gardner 


C. F. Eveleth 
L. H. Pogalies 


H. C. Sharp 


C. G. Hokanson 


*G H. Whybrew 
*C. H. Baker 
Leslie S. Gilbert 
Marvin L. Brown 
E. W. Gray 

R. A. Wilson 

E. B. Cover 













James Barry, Jr. C. R. Davis ; 
KELL, WALDO R., Vice-Pres., The Marley Co., Inc., Kansas City, L. T. Mart W. L. Cassell e 
Kans. (Reinstatement and Advancement) E. K. Campbell N. W. Downes +t 
KERR, RoBeERT, Gen. Megr., Universal Sheet Metals, Ltd., Toronto, G. C. Kemp S. A. Jennings 
Can. V. J. Jenkinson R. S. Mathison = 1 
KETCHUM, E. R., Engineer, The Marley Company, Inc., Kansas Leon T. Mart Donald D. Williams : 
City, Kans. Harold W. Stanton Max G. Lehman \ 
LEE, JAMES A., Mgr., Contract Dept., Kelvinator Div., Nash- H. F. Hutzel W. G. Boales 
Kelvinator Corp., Detroit, Mich. (Advancement) C. L. Toonder A. E. Knapp - 
LEwIs, VELMA I., Secy.-Treas., Dwight Oil Heat, Albany, N. Y. H. F. Lewis H. A. Bond 
G. A. Teeling C. E. Hunziker p 
LuUNT, WILBUR F., Fuel Oil Consultant, O.P.A., Boston, Mass. A. B Fels *H. J. Higgins 


Mitwarp, Ropert K., Br. Mer., U. S. Radiator Corp., Detroit, 
Mich. (Advancement) 


NICHOLS, HarRoLp R., Engr., Healy Plbg. & Htg. Co., Minne- 
apolis, Minn. 


NIEMOELLER, ARTHUR R., Mfrs. Repr., St. Louis, Mo. 
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*G. A. Partridge 


J. F. McIntire 
G. D. Winans 


L. L. Hyde 
Allan Paine 


L. R. Szombathy 
M. F. Carlock 


*L. J. Nisbet 


W. H. Old 
F. J. Feely 


F. C. Winterer 
Wm. McNamara 


G. B. Rodenheiser 
E. E. Carlson 
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NieskE, GEORGE F., Supt. of Const., C. N. Flagg & Co., Inc., 
Meriden, Conn. 

PATTERSON. RALPH A., Sales Mgr., Bell & Gossett Co., Morton 

Grove, Ill 





Winfield Roeder 


L. A. Teasdale 
W. W. Lige 
R. E. Moore 


H. R. Briggs 
J. R. Smak 


H. A. Lockhart 
C. E, Pullum 


PousADE, JAMES V., Chief, Refrigeration Unit, R & U Branch, W. P. Sherman L. F. Lawrence, Jr. 
Hq. Fourth Service Command, Atlanta, Ga. W. P. Oster L. L. Barnes 
“nts BS popinson, CLAUDE A., Owner, Robinson Radiant Heat, Detroit, M. B. Shea E. F. Hyde 
A Mich. W. C. Randall R. F. Connell 
‘tion Ee RuBEL, Harry L., Owner, Rubel & Jensen Co., Newark, N. J. J. C. Miles W. T. Jones 
1 L. B. Ray E. H. Morgan 
and Be ScHaMPEL, Howarp B., Plb. & Htg. Supt., Al Johnson Const. E. J. Gossett R. E. Moore 
lot. B= SCo., New York, N. Y. J. C. Matchett A. O. May 
SOPs > . 
ScCHOERNER, RuDOLPH T,, Chief Engr. & Production Mgr., Taco R. L. Blanding H. A. Essley 
rn, Heaters, Inc., Providence, R. I. R. E. Daly M. F. Blankin 
ship Stone, A. A., Manager, Dallas Branch Mundet Cork Corpora- C. R. Gardner J. A. Ray 
e tion, Dallas, Texas. W. H. Moler L. C. McClanahan 
hich . : 
. Via, CLARENCE W., Mech. Engr., Black & Veatch, Kansas City, H. L. Stevens Gustave Nottberg 
nei Mo. H. H. Wright N. N. Rivard 
YounG, CHESTER C., Utilization Engr., Lone Star Gas Co., Dal- W. H. Moler E. T. Gessell 
las, Texas. L. S. Gilbert J. A. Ray 
)ZANONE, HENRY A., Supt., Plbg. & Htg., Commonwealth of Ken- *R. P. Whitton *J. B. Rieman 
tucky, Frankfort, Ky. *P. S. Sinton *T. E. Van Meter 


*Non-member. 





In the past issues of the JOURNAL of the Society the names of the following men were listed as Candidates for Mem- 


bership. 


he membership grade of each Candidate has been assigned by the Committee on Admission and Advance- 


ment and balloted upon by the Council. We are now instructed by the Council to post herewith, as required by Art. 
B-IlI, See. 8, of the By-Laws, the following list of candidates elected: 


MEMBERS 


ALEXANDER, KEITH O., Sales Engr., Neil H. Peterson Co., 
San Francisco, Calif. 


BONNER, JOHN, Htg. Engr., Dayton Rubber Mfg. Co., 
Arlington, Mass. 


CRANAGE, THOMAS, Sales Engr., Clarage Fan Co., Chicago, 
Ill. (Advancement) 


DAHLSTROM, GopFREY A., Mechanical Engr., Smith-Hinch- 
man & Grylls, Detroit, Mich. (Advancement) 


EARHART, JOE S., Mfg. & Sales Engr., Los Angeles, Calif. 
(Reinstatement and Advancement) 


HELFINSTINE, Roy J., Assoc. Mech. Engr., Illinois State 
Geological Survey, Urbana, III. 


KAVENY, J. GorpDON, Pres., Kaveny Bros. Co., Montclair, 


N, 

KeeTON, Ropert W., M.D., Head, Dept. of Medicine, Uni- 
versity of Illinois, Chicago, III. 

KREMER, RicHarp H., Secy., Kupferle-Hicks Htg. Co., St. 
Louis, Mo. 


LuTrrRELL, Lee W., Chief Engrg. Draftsman, U. S. Coast 
Guard Headquarters, Washington, D. C. 


Marc, Henri M., Asst. Dir. of Research, The Philip Carey 
Mfg. Co., Cincinnati, Ohio. 


McLeop, CLARENCE H., Application Engr., York Ice Ma- 
chinery Corp., Dallas, Fons. 


PeTerson, B. G., Mfrs. Repr., Omaha, Neb. 


Porter, CaRL W., Assoc. Engr., Navy Dept., Bureau of 
Ships, Washington, D. C 

Ricxmonp, K. C., Editor, Coal-Heat, Chicago, III. 

SimmMonps, VERNE, Mech. Engr., U. S. Eng. Office, Omaha, 


Neb. 


SINGLETON, ARTHUR B., Chief Engr., Kerr Machinery Co., 
Detroit, Mich. 


ASSOCIATES 
CAUHORN, A. V., Owner, A. V. Cauhorn Co., Detroit, Mich. 


CHRISTIE, JOHN A., Mfrs. Agt., Waterous Ltd., Brantford, 
Can. 


CruMP, SAMUEL, Pres. & Mgr., Samuel Crump Co., Ltd., 
Toronto, Can. 


DALTON, R. T., Sales Engr., State Supply Co. Cleveland, 
Ohio. 


Evans, W. H., Gen. Mgr., Minneapolis-Honeywell Regulator 
Co., Ltd., Toronto, Can. 


GROSSMAN, RALPH, Volcano Ltd., Montreal, Que., Canada. 


HEMINGWAY, JOHN C., Jr., H. C. Little Burner Company, 
Inc., San Rafael, Calif. 


LECUREUX, Ezra E., Mech. Engr., Bechtel-McCone-Parson 
Corp., Birmingham, Ala. 


LINDSLEY, Forrest A., Sales, Crane Co., Detroit, Mich. 


Moore, Ropert E., Archt., Moody and Moore, Winnipeg, 
Can. 


SauNpDeERS, DoucLas G., John Plaxton Company, Limited, 
Winnipeg, Man., Can. 


Siccins, GreorGceE S., Mfrs. Agt., East Orange, N. J. 


WituiaMs, E. BrYAN, Laboratory Mgr., The Torrington 
Mfg. Co., Torrington, Conn. 


JUNIORS 


DeciLi0, Louis, Refrig. Dept., Robert Elder Carriage Works, 
Toronto, Can. 


NovoLansky, S. I., Flight Sergeant (Inspector), Royal Can- 
adian Air Force, Winnipeg, Man., Canada. 


Roser, Epwarp III, U. S. Engineers, Seventh Service Com- 
mand, Fort Leavenworth, Kans. 
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ia necks 0k dadaces car sbbeoeseecvone ....M. F. BLANKIN 
First Vice-President.......... p bbe Sb bs n004 6 08en ean ee 
Second Vice-President. ......cccccccscces .....C.-E. A. WINSLOW 
SHERI cc ccccccceccccessuce wéiecesouese ...+-E. K. CAMPBELL 
Pel adiveobenececadcetesenéedscatoctetwe A. V. HUTCHINSON 
Teens BOPMIGT,. oc cwcsecvcecrccasecvisveseves Car. H. FLINK 


Council 


M. F. BLANKIN, Chairman S. H. Downs, Vice-Chairman 
Three Years: J. F. Couuins, Jr., James Hout, E. N. MCDONNELL, 
T. H. UrRDAHL. 
Two Years: L. 
Woops. 
One Year: 
SaunpeErs, C. 


. Mruuer, A. J. Orrner, A. E. Stacey, Jr., B. M. 


. O. Eastwoop, A. P. Kratz, W. A. Russe, L. P. 
ASKER, 


Council Committees 


Executive—E. O. Eastwood, Chairman, A. P. Kratz, E. N. Mc- 
Donnell. 

Finance—J. F. Collins, Jr., Chairman; C.-E. A. Winslow, B. M. 
Woods. 

Membership—E. K. Campbell, Chairman, A. J. Offner, W. A. 
Russell. 

Meetings—S. H. Downs, Chairman, James Holt, C. Tasker. 

Standards—L. P. Saunders. Chairman, L. G. Miller, T. H. Urdahl. 


Advisory Council 


O. Eastwood, Goatrnee: Homer Addams, D. S. Boyden, W. H. 
Cartier S. E. Dibble, W. H. Driscoll, W. L. Fleisher H. P. Gant, 

E. Giesecke, E. Holt Gurney, L. A. Ha aT Fines M. Hart, C. V. 
Haynes, E. Vernon Hill, John Howatt, W. T ones, D. aKimball, 

L. Larson, 8. R. Lewis, Thornton Lewis, J McIntire, F. B. 
Sontey and A. C. Willard. 


Special Committees 


Admission and Advancement: E. P. Heckel, Chairman (one year) ; 
. T. Tucker (two years); H. Berkley Hedges (three years). 
ASHVE-ASTM-ASRE-NRC Committee on Thermal Conductivity— 
F. C. Houghten, Chairman; C. B. Bradley, H. C. Dickinson, R. 
H. Heilman, E. R. Queer, F. B. Rowley, T. S. Taylor, G. B. 


Wilkes. 
ASHVE-IES Joint Committee on Lighting and Air nditioning— 
H. M. Sharp, Chairman; W. R. Beach, B. C ndee, W. G. 


Darley, C. L. Kribs, Jr., P. M. Rutherford, Jr. 

Chapter Relations—J. F. Collins, Jr., Chairman; L. P. Saunders, 
H. E. Sproull. 

Constitution and By-Laws—L. T. Avery, Chairman; M. W. Bishop, 
R. A. Miller. 

F. Paul Anderson Award—S. H. Downs, Chairman; Tom Brown, 
F. E. Giesecke, L. L.| Lewis and F. B. Rowley. 

Guide Publication—P. D. Close, Chairman; Thomas Chester, John 
James, S. Konzo, C. S. Leopold. 

Publication: C. H. B. Hotchkiss, Chairman (one year); J. H. 
Walker (two years); L. E. Seeley (three years). 

War Service: John Howatt, Grgemens W. H. Driscoll, E. N. Me- 
Donnell, L. E. Seeley, B. M. Woods. 


Nominating Committee 


Chapter Representative Alternate 
Atlanta T. T. Tucker L. F. Kent 
Cincinnati M. E. Mathewson E. W. McNamee 
Connecticut L. E. Seeley H. E. Adams 
Delta G. E. May G. C. Kerr 
Golden Gate B. M. Woods 
Illinois E. M. Mittendorff A. O. May 
Iowa F. E. Triggs Cc. W. Helstrom 
Kansas City L. T. Mart M. M. Rivard 
Manitoba Ivan McDonald Einar Anderson 
Massachusetts E. G. Carrier A. C. Bartlett 
Michigan M. B. Shea S. S. Sanford 
Minnesota R. E. Backstrom William McNamara 
Montreal G. P. Ste-Marie R. R. Noyes 
New York H. H. Bond Cc. 8. Koehler 
Nebraska B. G. ore W. R. White 
North Carolina F. E. P. Klages Arvin Page 
North Texas T. H. Anspacher 
Oklahoma BE. T. P. Ellingson E. F. Dawson 
Ontario V. J. Jenkinson H. R. Roth 
Oregon B. W. Farnes 
Pacific Northwest R. D. Morse E. H. Langdon 
Philadelphia H. H. Mather Edwin Elliot 
Pittsburgh E. C. Smyers E. H. Riesmeyer, Jr. 
St. Louis Cc. F. Boester M. F. Carlock 
South Texas J. A. Walsh A. J. Rummel 
Southern California W. O. Stewart Leo Hungerford 
Washington, D. C. J. W. Markert F. A. Leser 
Western Michigan T. D. Stafio L. G. Miller 
Western New York H. C. Schafer S. M. Quackenbush 
Wisconsin C. H. Randolph Ernest Szekely 





Officers of Local Chapters 


ATLANTA: Orgenised, | 1937. Headquarters, Atlanta, Ga. Meets | 
First Monday. President H. Kocu, 3687 Peachtree Rd. Secr ary 
L. F. LAWRENCE, J JR., 304-101 Marietta St. CINCINNATI 0. 

ea 


uarters, Cincinnati, O. Meets, Second | ves. 
day. Honorary President, Capt. C. E. Hust. President. Al BER: 
BUENGER, Hotel Gibson. Secretary, E. J. Ricwarp, 2137 Readir ng 
Rd. CONNECTICUT: Onpentase. 1940. Headquarters, New 
Haven, Conn. President, C. J. Lyons, Wilson Ave., S. Norwalk 
Secretary, J. R. SMaK, 160 Morehouse Highway, Fa field 
DELTA: Organized, 1939. He uarters, New Orleans, La. J/ eect, 
Second Tuesday. President, L. V: Cressy, 916 Union St. ecre. 
tary, J. S. Burke, 317 Baronne St. GOLDEN GATE: Oroa. 
ized, 1937. Headquarters, San Francisco, Calif. Meets, 

Wednesday. President, R. A. Fousom, 150 Hooper St. Sec ir 
R. B. HOLLAND, 1275 Folsom St. JLLINOIS: Organized, | 44; 
Headquarters, Chicago, Ill. Meets, Second Monday. Presiden; 
Cuas. E. Price, Room 1605, 6 N. Michigan Ave. Secretary, M 
BuRNAM, Jr., Room 1605, 6 N. Michigan Ave. ; " 


ganized, 1932 


IOWA: Organized, 1940. Headquarters. Des Moines, Ia. Meer 
Second Tuesday. President HELSTROM, 1614 Thompson 
Secretary, B. E. LaANDEs, 511 Hubbell Bldg. KANSAS CITy 
Organized, 1917. Headquarters, Kansas City, Mo. Meets, Secong 
Monday. President, M. M. Rivarp, 4550 Main St. Secretary, D. y 
ALLEN, 310 Board of Trade Bldg. MANITOBA: Organized, 153; 
Headquarters, Winnipeg, Man. Meets, Third Thursday. Pres dent 
P. L. CHARLES, 206 Tribune Bide. Secretary, EINAR ANDERSON, 15! 
fatten Ave. ARSACH USES TS: & entees 3032. Head. 
uarters, Boston, Mass. Meets, sone & yg E.G 
ARRIER, 704 Statler Bldg. Secretary N, 1 Glatt. St. 
Leominster, MICHIGAN: Organized, Reid. Headquarters, De 
troit, Mich. Meets, First Monday after 10th of Month. Presiden; 
s. 8. SANFORD, 2000 Second Ave. Secretary, A. E. Kwnrep, 15); 
Maryland Ave. MINNESOTA: Organized, 1918. Headquarters 
Minneapolis, Minn. Meets, First Monday. President, Wiitny 
McNaMarA, 850 Cromwell Ave., St. Paul. Secretary, A, W 

ScHULTZ, 240 Seventh Ave., S., Minneapolis. 


MONTREAL: Organized, apes. Headquarters, Montreal, Que 
Meets, Third Monday. President: F. A. HAMLET, 1010 St. Catb- 
erine St., W. Secretary, R. R. un 630 Dorchester St., W. NB. 
BRASKA: Or, anized, 1940. Headquarters, Omaha. Meets, Se. 
ond Tuesday. President, G. E. Merwin, 5013 Parker St. Secretary 
E. F. Apams, 1227 So. 52nd St. NEW YORK: Organized, 131) 
Headquarters, New York, N. Y. Meets, Third Monday. President 
H. H. Bonn, 10 E. 40th St. Secretary, P. G. Griess, 189 Walnuw 
Ave., Bogota, N. J. NORTH CAROLINA: Organized, 1935 
Headquarters, Durham, N. C. Meets, Quarterly. President 
F. . ReEeEp, 263 College Station. .Secretary, C. Z. Apams 
812 Piedmont Bldg.. Greensboro. NORTH TEXAS: Organized 
1938. Headquarters, Dallas, Tex. Meets, Second Monday. President, 
M. L. Brown, 3500 Commerce St. Secretary, E. T. GEsseL., Thomas 
Bldg. NORTHERN OHIO: Organized, 1916. Headquarters, Cleve 


land, O. Meets, Second Monday. President, P. D. GaYrmMan, 214! 
E. 19th St. Secretary, G. B. Priester, Case School of Applied 
Science. 


OKLAHOMA: Organized, 1935. Headquarters, Oklahoma City, 
Okla. Meets, Second Monday. President, Dawson, Uni- 
versity of Oklahoma, Norman. Secretary, E. T. P. ELwinosoy, 
314 Savings Bldg., Oklahoma City. ONTARIO: Organized, 192! 
ar, ee mts: oronto, Ont. Meets, First Monday. President 
w, . Kewiy, 602 King St., W. Secretary, H. R. Rorua, 
Bloor St., W. OREGON: Organized, 1939. Headquarters, Port 
land, Ore. Meets, Thursday after First Tuesday. President, J. A 
FREEMAN, 1623 S. E. 11th Ave. Secretary, G. H. Risvpy, $0! 
S. W. Stark St. PACIFIC NORTHWEST: Organized, 1918 
Headquarters, Seattle, Wash. Meets, Second Tuesday. President, 
H. T. GRirFitH, 1411 Pg Avenue Bldg. Secretary, R. E. lt 
RiIcHe, 6345 39th, Ss. Seattle. PHILADELPHIA: ” Organized, 
1916. Headquarters, Phitadel hia, Pa. Meets, Second Thursday 
President, EDWIN ELLIioT, 0 N. 16th St. Secretary, E. 
DaFrtrer, Room 2211, 12 8S. 12th St. PITTSBURGH: Organized, 
1919. Headquarters, Pittsburgh, Pa. Meets, Second Monda) 
President, G. G. Waters, 1841 Oliver Bldg. Secretary, E. 
RriESMEYER, JR., 231-33 Water St. 


ST. LOUIS: Organized, 1918. Headquarters, St. Louis, Me 
Meets, First Tuesday. President, C. F. Boxster, 101 E. Esset, 
Kirkwood. Secretary, B. C. Simons, 3033 Locust Blvd. SOUTE 
TEXAS: Organized, 1938. Headquarters, Houston Texas. Meets, 
Third Friday. President, A. M. Cuasp, Jr, Box 359. Secretary, 
A. F. Barnes, 602 Kirby Bldg. SOUTHERN CALIFORNIA: 
Organized, 1930. Headquarters, Los Angeles, Calif. Meets, Se 
ond Wednesday. President, W. O. STEW ART, 153 W. Avenue 34 
Secretary, MARON KENNEDY, 5051 Santa Fe Ave. WASHING 
ON, D. C.: Organized, 1935. Headquarters, Washington, D. © 
Meets, Second Wednesday. President, R. S. Dm, 1603 §& 
Springwood Dr., Silver Spring, Md. Secretary, J. W. Mak 
KERT, 8506 Garfield St., Bethesda, Md. WESTERN MICH- 
IGAN: Organized, 1931. Headquarters, Grand Rapids, Mich 
Meets, Second Monday. President, C. H. Presterrrecp, Michiga® 
State College, East Lansing. Secretary, V. H. Hriu, 2111 Colvit 
Court, Lansing. WESTERN NEW YORK: Organized, 191 
Headquarters, Buffalo, N. Y. Meets, Second Monday. Presidem, 
S. M. QUACKENBUSH, 117 W. Tupper St. Se cretary, HERMAN Se®l 
BACH, JR., 45 Allen St. WISCONSIN: Organized, 1922. Head- 
quarters, Milwaukee, Wis. Meets, Third Monday. Preside, 
F. W. Gotpsmi1TH, 513 E. Day Ave. Secretary, E. W. Girroro, 6! 
N. Broadway. 
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